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Abstract
This dissertation explores new product development team creativity and innovation.
Section 1 discusses the definition, measurement and relevance of new product development team
creativity. It highlights some of the discrepancies in the literature with regards to the definition
and operationalization of creativity, and adopts a definition and scale, that will serve as the
foundation for section 2 and 3 studies.
Section 2 examines the influence of several dimensions of cultural diversity on new product
development creativity and innovation, during differing stages of new product development, and
in both co-located and domestic environments.
Section 3 extends section 2 by examining the influence of cultural diversity on the different
stages of new product development, in the context of internationally distributed new product
development teams. It also considers the influence of communication, on the relationship between
cultural diversity and creativity, as well as domestic and international team member cultural
representativeness as a factor for improving team communication.
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Section 1: Relevance, Definition and Measurement of New Product
Development Team Creativity
As the global economic environment opens more and more to free trade, and as the speed
of technology change increases exponentially, firms must increase their capacity to innovate to
compete with both current and new firms in domestic and international markets (Danneels, 2002;
Pil & S. K. Cohen, 2006; Subramaniam & Youndt, 2005). With all of this new competition from
foreign firms and firms with new technologies from other industries, the competitiveness of a
firm today depends on its ability to innovate (M. E. Porter, 1990). Much previous research in
new product development has linked innovation to profitability, product quality and market
value (Cho & Pucik, 2005). Innovation, in turn, depends on an employee’s or a team’s capacity
to generate novel ideas (Amabile, 1983; Thompson, 2003; Van de Ven, 1986). Given the
relevance of idea generation, researchers have attempted to determine the factors that influence
this phenomenon (Pearsall, Ellis, & Evans, 2008).
Team composition is an important factor in performance on creative tasks (Osborn,
1957). Diverse teams have the potential to provide access to an eclectic portfolio of resources
relevant to creativity and innovation, including varied skills, expertise, backgrounds, approaches,
and perspectives (Coser, 1975; Granovetter, 1983; S. A. Mohrman, S. G. Cohen, & A. M.
Mohrman, 1995; Taggar, 2002; Tesluk, Farr, & S. R. Klein, 2011). Interacting with diverse
others enables new ways of thinking and reduces issues such as groupthink (Amabile, 1994; De
Dreu & West, 2001; Watson, Kumar, & Michaelsen, 1993).
On the other hand, diverse teams have the potential of hampering creativity through
increased conflict and reduced communication (Ancona & Caldwell, 1992a; Bhappu, Griffith, &
Northcraft, 1997; Maznevski, 1994; Pelled, Eisenhardt, & Xin, 1999; van Knippenberg, De
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Dreu, & Homan, 2004). Inconsistent findings suggest that simply examining the degree of team
heterogeneity is insufficient to accurately explain the phenomenon. This complexity has justified
the need for more complex conceptualizations of the role of diversity in team performance (Bell,
Villado, Lukasik, Belau, & Briggs, 2011; Bowers, Pharmer, & Salas, 2000; Harrison & K. J.
Klein, 2007; van Knippenberg & Schippers, 2007; Webber & Donahue, 2001).
1.1

New Product Development Team Creativity
In order to study a phenomenon, we must be able to define (Cook, Campbell, & Day, 1979)

and measure it. Unfortunately, studies of creativity and innovation have long suffered from
definition (Mumford & Gustafson, 2012) and operationalization issues (Sullivan & Ford, 2009).
Inconsistencies in the way creativity has been defined is evident in studies such as Plucker,
Beghetto and Dow’s (2004) content analysis, where an evaluation of 90 peer-reviewed creativity
articles revealed that definitions of the phenomenon were not only inconsistent, but also not
explicitly present in 62% of the articles. Operationalization differences are also evident in the
literature (Sullivan & Ford, 2009) (See appendix A). This holds relevance, as inconsistencies
between construct definitions and their operationalization, can lead to findings with limited
statistical validity (Sullivan & Ford, 2009).
Keeping this in consideration, I adopt the most common aspects of explicit and implicit
definitions of creativity (Plucker et al., 2004) for my definition of the phenomenon: novelty and
usefulness. This in accordance to a general consensus trying to define the phenomenon, which has
moved away from an association of creativity exclusively with novel idea generation (Puccio &
Cabra, 2012). I thus define creativity as the production of ideas that are considered novel and
useful, as commonly defined (Burroughs, Dahl, Moreau, Chattopadhyay, & Gorn, 2011; Puccio &
Cabra, 2012; Sullivan & Ford, 2009). In terms of operationalization, I follow an approach
consistent with a significant amount of literature (Andrews & D. C. Smith, 1996; Burroughs et al.,
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2011; Burroughs & Mick, 2004; Sethi, D. C. Smith, & Park, 2001), which considers both
dimensions of the definition simultaneously.
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Section 2: Examining the Effects of Cultural Diversity on New Product
Development Team Creativity and Innovation
With innovations moving more and more rapidly, corporations’ need for new products to
keep up with changing consumer needs is also increasing, and not just in their domestic markets,
but in current and potential global markets.
National diversity can provide access to relevant expertise even when members are spread
in distant locations (Kirkman, Rosen, Gibson, Tesluk, & McPherson, 2002). In addition, it
promotes a better understanding of global clients, operations and suppliers (Boutellier, Gassmann,
Macho, & Roux, 1998; Gluesing & Gibson, 2003), all of which enable creative and flexible
responses to the environment (Brown & Eisenhardt, 1995; Sole & Edmondson, 2002), and
facilitates innovation (Gibson & Gibbs, 2006).
On the other hand, when NPD team members represent diverse national backgrounds, each
with its own values, orientations, and priorities, diversity can negatively affect internal
communication (Watson et al., 1993) and innovation. The diversity makes it difficult to access,
combine, and apply relevant knowledge (Gibson & Gibbs, 2006). Carlile (2004) and Dougherty
(1992) also argue that national diversity hinders team member understanding of each other, and
forces resolution of misinterpretations before a team is truly able to innovate.
Simply bringing different people together with the required knowledge and skills, is not a
guarantee of effective work and innovation capacity (Gibson & Gibbs, 2006). However, some
degree of diversity may be beneficial for teams looking to produce an innovative outcome. The
purpose of this study is to explore the subtleties of the influence of cultural diversity on creativity
and innovation. I do this by examining the effects of individual cultural orientations on creative
and innovative performance.
2.1

National Cultural Diversity and NPD Phases
A new product, is commonly referred to as a good or service that is new to the organization

marketing it (Kahn, 2012). The new product development process, broadly refers to the set of tasks
4

that describe the way in which a firm transforms an idea into products or services (Kahn, 2012).
According to Johne (1984), new product development (NPD) can be simplified into two main
phases: initiation, which involves idea generation, screening, and concept testing, and
implementation, which deals with product development, test marketing, and product launch. The
first phase focuses on conceptualization, while the second phase focuses on fulfillment (Nakata &
Sivakumar, 1996). By analyzing the process in these two phases, Nakata and Sivakumar (1996),
argue that this can reconcile conflicting findings regarding the role of national culture and new
product development.
Nakata and Sivakumar (1996), suggest that particular cultural profiles may be more
suitable for each phase of the NPD process. They state, for example, that individualistic cultures,
low in power-distance, masculinity, and uncertainty avoidance, may be a better fit for the initiation
phase, whereas cultures that are low in individualism, high on power-distance, masculinity, and
uncertainty avoidance may be a better fit for implementation.
This view mainly favors homogeneity for both phases, corroborating studies and anecdotal
evidence, which indicates that multicultural collaborations can be negatively affected by mistrust,
stereotyping, language and communication difficulties, and stress (Nakata & Sivakumar, 1996).
Groups characterized by diverse cultures, however, have been found to exhibit higher levels of
innovation and problem solving ability (Hoffman, 1959). This is due to the variety of perspectives
and a capacity to recognize cognitive information in novel ways to arrive at an innovative solution
(Nakata & Sivakumar, 1996).
Accordingly, it is suggested, that due to the potential for both positive and negative
outcomes in culturally diverse, multicultural new product collaborations, careful design and
selection of cross-cultural NPD teams, as well as salient managerial skills are needed (Gross,
Turner, & Cederholm, 1987).
Following this suggestion, and in order to better understand conflicting findings concerning
the role of cultural diversity and new product development outcomes, I pay attention to the design
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and selection of NPD teams, and examine the new product development process considering the
phases proposed by Johne (1984; Kirkman et al., 2002), initiation and implementation.
2.1.1 NPD Initiation Phase and Cultural Diversity
The initiation phase of new product development involves activities such as idea
generation, screening and concept testing (Boutellier et al., 1998; Gluesing & Gibson, 2003; Johne,
1984). It has been suggested that team homogeneity with respect to culture may be beneficial for
this phase, in the form of a highly individualistic, low in power-distance, low in masculinity and
low in uncertainty avoidance team (Brown & Eisenhardt, 1995; Nakata & Sivakumar, 1996; Sole
& Edmondson, 2002). To better understand the impact of culture, I examine each of these cultural
dimensions separately.
Individualism-Collectivism and NPD initiation phase outcomes
An individualistic orientation appears to be beneficial during the initiation phase of new
product development, as high degrees of this trait may be associated with successful new product
development (Gibson & Gibbs, 2006; Nakata & Sivakumar, 1996). During this phase, people who
strongly believe in their ideas must stand up to champion undeveloped projects. Product
champions are people who put themselves on the line for risky ideas, nurture them beyond the
requirements of their jobs (Schon, 1963; Watson et al., 1993), seek resources, challenge authority
and ask embarrassing questions, even when others view their ideas unfavorably (Fry, 1987; Gibson
& Gibbs, 2006). Research on product champions suggests that high degrees of individualism may
be tied to successful new product development (Carlile, 2004; Nakata & Sivakumar, 1996).
Goncalo and Staw (2006) also found that teams with individualistic cultures are more
creative because they encourage uniqueness, while collectivistic teams, although more harmonious
and cooperative, may in fact, extinguish the necessary spark for innovation. This would suggest
that during the initiation phase, a homogenous individualistic culture might be optimal for
producing an innovative outcome.
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Still, it is important to consider the outcomes that are expected during the initiation phase
of an NPD process. This phase involves activities such as idea generation, screening, and concept
testing (Gibson & Gibbs, 2006; Johne, 1984), which outcomes relate to creativity. By definition,
creativity is characterized by two elements, novelty and usefulness (Amabile, 1996; Gibson &
Gibbs, 2006). Considering both elements is relevant in examining creativity, as originality without
usefulness, for example, may result in fads (1984; Puccio, Mance, & Murdock, 2011).
The creative process, and NPD initiation phase, thus involves stages of thought that
individuals or teams engage in to produce an original and useful outcome (Feldhusen, 1993;
Nakata & Sivakumar, 1996). Before teams successfully produce a creative outcome, they usually
spend some time generating ideas and evaluating them to develop the most promising one (1996;
Puccio & Cabra, 2012). Idea generation can thus be considered the search for novelty, whereas
idea evaluation is the effort to make novelty practical, useful, or relevant (1996; Puccio & Cabra,
2012). I thus identify two important outcomes for the initiation phase of new product development:
novelty and usefulness, and consider the impact of culture, specifically, collectivism and
individualism, on the novelty and usefulness of ideas generated.
It has been previously suggested, that homogenous teams with individualistic cultures
might be more beneficial for the initiation phase of new product development (Nakata &
Sivakumar, 1996). If this were the case, this would entail both greater novelty and usefulness of
ideas generated by this type of team when compared to a collectivistic or heterogeneous team. Yet,
recent research has found that while individualists outscore collectivists with regards to idea
quantity, collectivists outscore individualist with regards to idea quality (originality) both
individually and in teams (Hoffman, 1959; Saad, Cleveland, & Ho, 2015). This would suggest that
team heterogeneity could be beneficial for initiation phase outcomes, which includes both novelty
and usefulness of ideas generated.
Cognitive resource, as well as information/ decision-making perspectives, relate to the trait
model, the primary model used by diversity researchers to explain the positive effects of diversity
on group performance (McGrath, Arrow, & Berdahl, 2000; Webber & Donahue, 2001). The trait
7

model suggests that demographic diversity, will imply variation in attributes such as information,
knowledge, skills, abilities, values, beliefs, attitudes and personalities (Tziner & Eden, 1985;
Webber & Donahue, 2001). It holds that as demographic heterogeneity increases, so does the
group’s available resources to engage in complex problem-solving (Gross et al., 1987; Hambrick
& Mason, 1984; S. E. Jackson, May, & Whitney, 1995; McLeod, Lobel, & Cox, 1996; Watson et
al., 1993).
It is suggested, that this increased access to resources may have a positive impact on tasks
that may benefit from multiple perspectives, such as product development and creativity (Ancona
& Caldwell, 1992a; van Knippenberg et al., 2004; Williams & O'Reilly, 1998). The premise is,
that in addition to possessing a greater amount of resources when compared to homogenous
groups, some of the processes that diverse groups experience, such as having to manage conflicting
viewpoints, more thoroughly processing information, being exposed to diverging and unusual
perspectives, may enhance their creativity (Ancona & Caldwell, 1992a; Bantel & S. E. Jackson,
1989; De Dreu & West, 2001; van Knippenberg et al., 2004).
The creative benefits of heterogeneous groups have in fact been supported by several
studies (Cox & Blake, 1991; Stahl, Maznevski, Voigt, & Jonsen, 2009). Among the sources of
diversity, cultural differences are stated to be useful for creativity, due to the variance provided in
mental models, perceptions, and problem-solving approaches (Stahl et al., 2009). Some scholars
hold that nationally and culturally diverse teams, possessing a wide range of resources, including
networks, approaches, experiences and insights (B. B. Nielsen & S. Nielsen, 2012; Van Der Vegt,
Van De Vliert, & Huang, 2005), may be better for solving complex problems and arriving at
creative solutions (B. B. Nielsen & S. Nielsen, 2012). Earlier research supports this view, finding
enhanced performance of multinational groups in the generation of perspectives and alternatives,
when compared to culturally homogeneous ones (Watson et al., 1993).
Drawing

from

cognitive

resource

and

information

processing/decision-making

perspectives, where diversity provides enhanced access to resources such as information,
knowledge, skills, abilities, value, beliefs, attitudes, and personalities, I thus expect a curvilinear
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relationship between group collectivistic-individualistic diversity in relation to idea creativity.
This due to the need for production of both novel and useful outcomes, and the capacity of
individualistic orientations to provide one type of outcome, and collectivistic orientations the
other. Figure 1 presents this graphically and hypothesis one below states it formally:
H1: Team collectivistic-individualistic orientation has an inverted u-shaped curvilinear
relationship with NPD initiation phase idea creativity (novelty and usefulness).

Figure 1.1 Research Model A
Other cultural dimensions and NPD initiations phase outcomes
Cultural dimensions that have been found to significantly affect creative and innovative
activity include: collectivism, uncertainty avoidance, and power distance (Jones & Davis, 2000)
9

(Mueller & A. S. Thomas, 2000). In addition, it has been suggested that cultures low in uncertainty
avoidance and low in power distance may be beneficial during the initiation phase of NPD (Nakata
& Sivakumar, 1996). During this NPD phase, the generation of ideas that are both novel and useful
is a relevant outcome. It is then relevant to consider, the role of these orientations, as they relate to
idea generation.
Power distance considers the dynamics of power distribution among members of a society
(Hofstede, 1980; House, Hanges, Javidan, Dorfman, & V. Gupta, 2004; Schwartz & Bilsky, 1990).
High power distance reveals acceptance of social inequality and control by the powerful of the less
powerful (Hofstede, 2001), whereas low power distance reflects equality of all people.
Employees in high power distance societies are dependent on managers as it relates to
direction and decision-making (House et al., 2004). Communication flow is primarily top down
(Javidan & House, 2001) and employees do not think independently to produce their own solutions
to problems (Erez & Nouri, 2010). Ideas generated by this cultural profile tend to follow existing
rules and practices rather than break rules (Erez & Nouri, 2010). Apprehension of differing from
existing norms and their related consequences (Hofstede, 2001) may instead stress idea
appropriateness (quality and usefulness) to assure harmony with existing order and supervisor
approval (Hofstede, 2001).
On the other hand, employees from cultures with low power distance, may not be afraid to
voice opinions and ideas, and feel less obligated to build on ideas that are more likely to be
accepted by superiors (Hofstede, 2001). It has thus been suggested that the novelty of ideas
generated would be higher for low power distance cultures, whereas the usefulness and
appropriateness of ideas generated would be higher for high power distance cultures (Erez &
Nouri, 2010).
As with the individualism-collectivism dimension, this would also suggest that team
heterogeneity could be beneficial for NPD initiation phase outcomes, as both novelty and
usefulness are required for a creative outcome. In accordance, also, with information processing/
decision-making, and cognitive resource perspectives, I expect a curvilinear relationship between
10

group high-low power distance diversity, and idea creativity (novelty and usefulness). Formally
stated:
H2: Team high-low power distance diversity has an inverted u-shaped curvilinear
relationship with NPD initiation phase idea creativity (novelty and usefulness).
Uncertainty avoidance expresses the level of tension endured by individuals when
confronting unfamiliar circumstances (Hofstede, 1980; House et al., 2004). Societies with high
uncertainty avoidance adopt strict rules and procedures to reduce ambiguity. This rigidity may
restrict improvisation and novelty (Erez & Nouri, 2010). Societies with low uncertainty avoidance,
on the other hand, encourage exploration and experimentation, which promotes novel idea
generation, but may hinder task implementation (Erez & Nouri, 2010). While it is suggested that
a high uncertainty avoidance culture may enhance the implementation phase, and a low uncertainty
avoidance the initiation phase (Nakata & Sivakumar, 1996), given the need for both novelty and
usefulness in idea generation, it is relevant to consider the influence of both profiles on these
outcomes.
Cultures low in uncertainty avoidance are associated with elements such as diversity
acceptance, norm deviation and openness to change, all of which enhance novelty (Gelfand, Nishii,
& Raver, 2006), while cultures high in uncertainty avoidance are associated with elements such as
order, efficiency, conformity and routine, which may support ideas that align with norms, and may
be useful and appropriate (Erez & Nouri, 2010). Given the need for ideas that are both novel and
useful, during the initiation NPD phase, and drawing from information processing/decisionmaking, as well as cognitive resource perspectives, I expect a curvilinear relationship between
group high-low uncertainty avoidance diversity, and idea creativity (novelty and usefulness).
Formally stated:
H3: Team high-low uncertainty avoidance has a curvilinear inverted u-shaped
relationship with NPD initiation phase project idea creativity (novelty and usefulness).
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2.1.2 NPD Initiation Phase Outcomes as Implementation Phase Inputs
More than 50 years ago, McGrath (1964), suggested an input-process-outcome framework
for studying team effectiveness. This model has served as an important guide to researchers over
the years, being modified and extended in several ways (S. G. Cohen & Bailey, 1997; Ilgen,
Hollenbeck, M. Johnson, & Jundt, 2005; McGrath et al., 2000). In this model, inputs describe
antecedents that influence members’ interactions such as team member characteristics, team-level
factors and organizational and contextual factors (Mathieu, Maynard, Rapp, & Gilson, 2008).
These antecedents drive team processes which transform inputs into outcomes, which are referred
to as the products of team activity (Mathieu et al., 2008).
One important adaptation of this framework is the consideration of the role of time in team
functioning (Mathieu et al., 2008; Sivasubramaniam, Liebowitz, & Lackman, 2012). A prominent
approach in this case is the use of episodic models (Mathieu et al., 2008) such as Ilgen et al. (2005)
IMOI (input-mediator-output-input) framework, which recognizes the cyclical nature of team
functioning. I draw on this framework to consider NPD initiation phase outcomes (creativity) as
influences on NPD implementation phase outcomes.
Types of NPD outcomes typically studied in the literature include NPD effectiveness, NPD
efficiency and speed to market (Keller, 2006),(Mallick & Schroeder, 2005). NPD effectiveness
refers to the extent to which a new product is successful by external criteria, including market
performance and quality (Sivasubramaniam et al., 2012). NPD efficiency relates to an NPD
project’s adherence to timeframes and budgets (Sivasubramaniam et al., 2012), while speed to
market considers the time required to bring a product to the market, in other words, to
commercialize it (Sivasubramaniam et al., 2012).
Previous research (Im, Montoya, & Workman, 2012) has examined the role of creativity,
in the form of new product novelty and meaningfulness (perceived appropriateness and
usefulness), and its relation to new product and firm performance. It has been determined that new
product novelty and meaningfulness contribute to new product performance via new product
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competitive advantage. Following this line of research, I hold that NPD initiation phase creativity
will positively affect NPD implementation phase outcomes. Formally stated:
H4: NPD initiation phase creativity (novelty and usefulness) is positively related to NPD
implementation phase outcomes (NPD effectiveness, NPD efficiency, and speed to market).

2.1.3 NPD Implementation Phase and Cultural Diversity
Cultural differences account not only for cross-national variations in creativity (NPD
initiation phases) but also influence the innovation process and commercialization of innovations
(Rosenbusch, Brinckmann, & Bausch, 2011). The most critical cultural dimensions that have been
identified in this phase of NPD are individualism and power distance (Mitchell, B. Smith,
Seawright, & Morse, 2000). The three types of outcomes that are typically studied in the NPD
literature include NPD effectiveness, NPD efficiency, and speed to market (Keller, 2006; Mallick
& Schroeder, 2005). NPD effectiveness considers product success with respect to external criteria,
including market performance, quality, and level of innovativeness. NPD efficiency measures
adherence to budgets and schedules whereas speed to market measures product commercialization,
or the time to bring it to market (Sivasubramaniam et al., 2012).

Individualism-Collectivism and NPD implementation phase outcomes
Nakata and Sivakumar (1996) argue that while collectivism may be detrimental during the
initiation phase, it may enhance implementation, given the need for cohesion and single minded
purpose. During this phase, participants need to cooperate closely to meet budgets, schedules, and
objectives, and novel ideas and radical changes may mean greater costs and delays. Johne’s (1984)
examination of innovation infrastructures, shows that while innovating firms adopt loose structures
during the initiation phase, they adopt tight structures during implementation to enhance control
and coordination.
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Information processing/decision-making and cognitive resource perspectives suggest that
demographic diversity may be beneficial for creativity (Williams & O'Reilly, 1998) and complex
problem solving (Hambrick & Mason, 1984; S. E. Jackson et al., 1995; McLeod et al., 1996;
Watson et al., 1993). At this phase of the NPD process, however, diversity may be detrimental, as
it may reduce the capacity for teamwork (Ancona & Caldwell, 1992a), and new ideas may
generate additional costs and delays.
The similarity/attraction perspective (Byrne, 1971; Byrne, Clore, & Worchel, 1966), holds
that individuals favor working with and are attracted to others with similar surface- or deep-level
characteristics. According to this perspective, homogeneity in teams, breeds enhanced integration,
communication collaboration and group performance (Ancona & Caldwell, 1992a; Haon,
Gotteland, & Fornerino, 2008; Nederveen Pieterse, van Knippenberg, & van Ginkel, 2011; Perretti
& Negro, 2007), in line with self-categorization and social identity perspectives (Haas & Nüesch,
2012).
The similarity/attraction perspective then suggests a negative influence of national
diversity on certain aspects of team performance (Haas & Nüesch, 2012). Gibson and Gibbs
(2006), in fact, found that teams with high national heterogeneity showed lowered innovation
scores than homogeneous ones. Team diversity, may then be liable for negatively impacting
innovation, through several interpersonal processes (Perretti & Negro, 2007).
Thus, drawing from the similarity/attraction perspective, and given that during the
implementation phase, collectivistic traits in the form of coordination, cooperation,
interdependence, and unified purpose can enhance implementation outcomes and novel ideas may
hinder successful implementation, I thus propose:
H5: Collectivistic NPD team homogeneity is positively related to NPD implementation
phase outcomes (NPD effectiveness, NPD efficiency, and speed to market).
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Power Distance and NPD implementation phase outcomes
Members of high power distance cultures are characterized as resistant to change,
dependent on supervisors and not accustomed to personal initiative or change adaptation
(Hofstede, 1991). Power distance is related to maintaining the status quo and establishing barriers
to novelty and change (Geletkanycz, 1997). It has been suggested then, that high power distance
hinders the ability to generate new ideas (Shane, 1993; 1992).
The implementation of innovations requires control, to ensure that the efforts of initiation
result in successful implementations of new products and services (Nakata & Sivakumar, 1996).
High power distance cultures are characterized by centralized authority which may support new
product development by aiding coordination of complex efforts (Nakata & Sivakumar, 1996).
Given that heterogeneously diverse groups, as well as low power distance cultures, are
associated with the generation of new ideas, the potential negative impact of these on cost and time
during the implementation phase, and the reduced capacity for teamwork of heterogeneous groups
(Ancona & Caldwell, 1992a), it is suggested that, drawing from the similarity/attraction
perspective, a high power distance homogeneous culture may be beneficial to the NPD
implementation process. Formally stated, I hypothesize that:
H6: High Power Distance NPD team homogeneity is positively related to NPD
implementation phase outcomes (NPD effectiveness, NPD efficiency, and speed to market).

2.2 Method
2.2.1 Sample Design and Responses
The questionnaire was developed by finding already tested scales. I conducted industry
interviews to check the relevance of the study, the proposed model, questionnaire length, and
understanding of the questions. To do so, I contacted three new product development managers
involved in new product development efforts in a multi-national corporation with local presence.
Interviews took approximately 40 minutes. Industry interviews confirmed the relevance of the
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study, proposed model, questionnaire length, understanding of the questions, and suggested
additional constructs to consider, such as idea manufacturability. After minor wording changes,
the questionnaire was tested through a Qualtrics panel of 29 managers. Scales were checked for
reliability during this pre-test.
To secure more cultural diversity, I selected two culturally contrasting countries for the
study, US and Mexico. I utilized back translation to develop the Spanish version of the
questionnaire. I used a Qualtrics panel to deliver the main study’s electronic surveys to managers
that were actively involved in new product development processes. The sample included marketing
managers, R&D managers, and NPD managers, that were nationally distributed located in the U.S.
and Mexico. I secured a total of 186 useful responses, 111 from the U.S. and 75 from Mexico.

2.2.2 Measures
Collectivistic-individualistic diversity
A lack of consensus exists with regards to the measurement of this cultural dimension
(Tsui, Nifadkar, & Amy Yi Ou, 2007). A review of research on cross-cultural organizational
behavior revealed 15 unique sources of measurement for this construct, highlighting the need for
consolidation of cultural frameworks, their measurement, and the development of a parsimonious
categorizations (Tsui et al., 2007). This disparity poses problems for construct validity and the
accumulation of knowledge on this cultural dimension (Tsui et al., 2007).
Scholars have attempted to integrate several measures (Wagner, 1995) after concluding
that they were neither synonymous nor independent (Wagner, 1995). Given their findings, they
cautioned the development of cumulative insights based on studies using different measures, and
recommended the use of multiple dimensions for measurement (Wagner, 1995).
Additional considerations for measuring this cultural dimension include using popular
measures (e.g. Hofstede’s) designed for country-level analysis (Kirkman & Shapiro, 2001a), at the
individual level of analysis, despite some author’s arguments against doing so (Hofstede, 2001).
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In addition to using single-country scores as a proxy for shared orientations, when there is potential
for within-nation variation on cultural dimensions (Taras, Steel, & Kirkman, 2010; Tsui et al.,
2007).
I thus looked for reliable and valid measures of individualism and collectivism, suitable to
use at the individual level of analysis, as well as for team-level aggregation (Kirkman & Shapiro,
2001b; 2001a; Maznevski, Gomez, & DiStefano, 2002; D. C. Thomas, 1999). A review of the
literature on individual-level scales, highlighted the need for a reliable scale. Major families of
measures on collectivism, which tend to share items (Triandis, Early and Wagner), have all faced
issues with reliability, failing to meet the .70 standard (C. L. Jackson, Colquitt, & Wesson, 2006).
This is evidenced in a scholar’s review, that estimated that half of cross-cultural studies on this
cultural dimension, have used scales with poor reliability (Oyserman, Coon, & Kemmelmeier,
2002).
My review of an additional scale, also formulated for use at the individual level Maznevski
et al. (1997), found reliabilities were still below .7 (Kirkman & Shapiro, 2001a). I thus employed
the only scaled found at the time in the literature, for use at the individual-level with high
reliabilities (.84) (C. L. Jackson et al., 2006). I included Jackson et al.’s (2006) measure of
psychological collectivism, which consists of 15-items recorded on a 7-point scale with scale
descriptors. Sample items read “I preferred to work in those groups rather than working alone.”
and “I cared more about the goals of those groups than my own goals.”. The full scale is included
in Appendix B.

Power Distance Diversity
Following previous research (Brockner et al., 2001; Earley, 1999; T.-Y. Kim & Leung,
2007), power distance at the individual-level was measured using an eight-item measure from
Earley and Erez (1997). Sample items read “In most situations, managers should make decisions
without consulting their subordinates.” and “Once a top-level executive makes a decision, people
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working for the company should not question it.” Items were recorded on a 7-point scale with
answers ranging from “strongly disagree” to “strongly agree.” The full scale is included in
Appendix B.

Uncertainty Avoidance Diversity
Uncertainty avoidance at the individual-level was measured using the five power distance
items from Dorfman and Howell (1988) scales. This scale adapted Hofstede’s (1980) ecological
culture construct to measure cultural variations at the individual level (Tsui et al., 2007). Items
were recorded on a 7-point scale with answers ranging from “strongly disagree” to “strongly
agree”. Sample items read “Managers expect employees to closely follow instructions and
procedures.” and “Standard operating procedures are helpful to employees on the job.” The full
scale is included in Appendix B.

NPD Implementation Phase Outcomes
NPD implementation phase outcomes were measured using Mallick and Schroeder (2005)
NPD performance outcome measures. Respondents were asked to answer questions related to new
product practice and performance, providing a comparative evaluation of the project in relation to
target goals with regards to seven metrics (R&D budget, time-to-market, technical performance,
unit cost, market share, return on investment, overall commercial success). Items were rated on a
seven-point perceptual scale (ranging from 1 – Significantly worse than expected to 7 –
Significantly better than expected). The full scale is included in Appendix B.
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2.2.3 Initiation Phase Data Analysis and Hypothesis Testing
Data Screening
For the purposes of study 1A, I focused on the NPD teams that had no international
dispersion during the initiation phase, this resulted in a sample equal to 186 US and Mexicanbased respondents (111 US based, 75 Mex based).

Missing Data
ComSameCity had a missing value (ID 115) which I filled in manually with a “0”. The
variable was part of a set that intended to capture percentage of team distribution. The additional
variables already totaled 100 with the captured responses.
Idea_Original (ID 59, ID 198), Idea_Innovative (ID 198), Idea_Creative (ID 198),
Idea_Practical (ID 198), Idea_Effective (ID 198), Idea_Useful (ID 198), NPDPerf_TimetoMarket
(UID 242), and ProcJus1-6 (UID 109) had missing values. Missing data analysis revealed less
than 5% of individual cases or observations in a non-random fashion, allowing imputation
techniques without biasing results (Hair, Black, Babin, & R. E. Anderson, 2009: 47). As the items
were ordinal variables (part of Likert scales), I imputed the responses with the median of all nearby
points in SPSS, as mean imputation is reserved for continuous variables.

Unengaged Reponses
I dealt with unengaged responses by using two calibration questions in the survey, as well
as a filter for surveys that took less than 1/3 of the median (4 minutes 40 seconds) minutes to
complete. In addition, I included two checks for items that were substantially similar, so that
responses that differed on more than 4 points were discarded.
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Outliers
Outliers were inspected by examining boxplots. In addition, standard deviations for each
respondent were examined on all responses, to identify patterns or very similar responses on all
survey questions.

Normality
Considering that with reasonably large samples, skewness does not make a substantive
difference in the analysis (Tabachnick & Fidell, 2013), I focused on kurtosis. Still, none of the
variables used in the model exhibited values greater than 2 for skewness, which are considered
acceptable to prove univariate normal distribution (George & Mallery, 2010).
Kurtosis greater than or less than +/- 3.00 indicates potentially problematic kurtosis (and
therefore, lack of sufficient variance). Some of the items had borderline kurtosis issues (absolute
values between 1 and 2), since these were borderline values, I simply flagged them for potential
future issues in subsequent analyses. None of the variables in the model exhibited values above 3
or below -3, except for those that had to do with the distribution of the members during both the
development

and

the

commercialization

phase

(Dev_SameCountry,

Dev_Abroad,

Comm_SameTimeZone, Comm_SameCountry, Comm_Abroad), which filtered the original
sample.
Exploratory Factor Analysis
I conducted an EFA using Maximum Likelihood with Promax rotation, to see if the
observed variables loaded together as expected, were adequately correlated, and met criteria of
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reliability and validity. I chose this method, as this is the one used in AMOS, which I used for the
CFA. I address each of these below for the final seven-factor model depicted in the pattern matrix.

Adequacy
The KMO and Bartlett’s test for sampling adequacy was significant at .819. The
communalities for each variable were sufficiently high (all above 0.3), indicating the chosen
variables were adequately correlated for a factor analysis. The reproduced matrix showed 9% nonredundant residuals greater than 0.05, further supporting the adequacy of the variables and the 7factor model which explained 58.617% of the variance.

Validity
As evidence of convergent validity, all loadings were above .5. As evidence of discriminant
validity there were no cross loadings above .3, and factor correlations were below .7.
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Table 1.1 Pattern Matrix
Pattern Matrixa
Factor
1
Idea_Original
Idea_Innovative
Idea_Creative
Idea_Practical
Idea_Useful
Idea_Effective
DevCol1
DevCol2
DevCol3
DevCol10
DevCol11
DevCol12
DevPD1
DevPD3
DevPD4
DevPD5
DevPD6
DevPD7
DevPD8
DevUA1
DevUA2
DevUA3
DevUA4
DevUA5
ProcJust1
ProcJust4
ProcJust5
ProcJust6
ProcJust2
ProcJust3
Extraction Method:
Maximum Likelihood.
Rotation Method:
Promax with Kaiser
Normalization.a
a. Rotation converged
in 7 iterations.

2

3

4

5

6

.599
.700
.983
.891
.734
.767
.879
.694
.774
.615
.554
.679
.692
.584
.728
.619
.758
.677
.794
.811
.818
.697
.813
.751
.690
.624
.617
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7
.824
.550
.580

Table 1.2 Factor Correlation Matrix
Factor
Correlation
Matrix
Factor
1
2
3
4
5
1
1.000
.439
.024
.229
.323
2
.439 1.000
.187 -.001
.197
3
.024
.187 1.000 -.029 -.036
4
.229 -.001 -.029 1.000 -.035
5
.323
.197 -.036 -.035 1.000
6
.248
.348
.002 -.102
.519
7
.299
.074
.074
.535
.083
Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.

6
.248
.348
.002
-.102
.519
1.000
-.095

7
.299
.074
.074
.535
.083
-.095
1.000

Reliability
The Cronbach’s alphas for the extracted factors are shown below. As evidence of
reliability, all alphas were above 0.70.
Table 1.3 Scale Reliabilities
Factor Label

Cronbach’s alpha

Creativity - Novelty

.785

Creativity - Useful

.819

Creativity

.822

Procedural Justice

.850

Collectivism Dev – SubD A

.899

Collectivism Dev – SubD B

.869

Collectivism Dev

.892

Power Distance Dev

.824

Uncertainty Avoidance – Dev

.886
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Confirmatory Factor Analysis
Invariance Tests
Given that the sample was composed of respondents from two different cultures (Mexico
and U.S.), I conducted invariance tests to determine if the model structure was equivalent across
groups.
I did a configural invariance test and obtained adequate goodness of fit when examining a
freely estimated model across two groups (CFI=.918, SRMR= .0629, RMSA=.045).
To test metric invariance, and confirm factor loading estimates were equivalent across
groups, and support the notion that respondents used the rating scales similarly, I conducted a
multi-group moderation test using critical ratios for differences in AMOS. Results shown in the
table below, showed non-significance for the variables in the model, except for two parameters of
the marker variable. Given that at least two parameters per construct were found to be invariant,
partial invariance was achieved and the process continued (Hair et al., 2009).
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Table 1.4 Metric Invariance
US
Mex
Estimate
P Estimate
ProcJust4 <--- ProcJust
1.269 0.000
1.900
ProcJust5 <--- ProcJust
0.974 0.000
1.628
ProcJust6 <--- ProcJust
0.933 0.000
1.288
ProcJust3 <--- ProcJust
0.779 0.000
1.190
DevUA2 <--DevUA
0.970 0.000
1.075
DevUA3 <--DevUA
0.950 0.000
1.007
DevUA4 <--DevUA
1.025 0.000
0.894
DevUA5 <--DevUA
1.030 0.000
1.001
DevPD4 <--DevPD
1.555 0.000
1.027
DevPD5 <--DevPD
1.054 0.000
1.392
Idea_Useful <--Useful
1.041 0.000
1.247
Idea_Effective <--Useful
1.271 0.000
1.214
DevCol2 <--- DevColA
0.920 0.000
0.999
DevCol3 <--- DevColA
0.951 0.000
0.907
DevCol11 <--- DevColB
0.978 0.000
1.020
DevCol12 <--- DevColB
0.969 0.000
1.048
Idea_Innovative <--Novel
1.061 0.000
1.007
Idea_Creative <--Novel
0.776 0.000
0.934
Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10

P z-score
0.000 1.748*
0.000 2.11**
0.000 1.242
0.000 1.348
0.000 0.518
0.000 0.273
0.000 -0.653
0.000 -0.167
0.004 -1.126
0.005 0.628
0.000 0.822
0.000 -0.195
0.000 0.620
0.000 -0.320
0.000 0.257
0.000 0.484
0.000 -0.215
0.000 0.768

Validity and Reliability
I computed the composite reliability for each factor. In all cases the CR was above the
minimum threshold of 0.70, indicating the reliability of the factors.
To test for convergent validity, I calculated the AVE. For all factors, the AVE was above
0.50 except for Power Distance Orientation, which was at 0.443. However, per Malhotra and Dash
(2011: 702), I concluded convergent validity based on its CR alone.
To test for discriminant validity, I compared the square root of the AVE (on the diagonal
in the matrix below) to all inter-factor correlations. All factors demonstrated adequate discriminant
validity because the diagonal values are greater than the correlations.
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Table 1.5 Validity and Reliability
DevColB
ProcJust
DevUA
DevPD
Useful
DevColA
Novel

CR
0.870
0.847
0.887
0.700
0.832
0.900
0.787

AVE
0.690
0.528
0.613
0.444
0.627
0.750
0.552

MSV MaxR(H) DevColB ProcJust DevUA DevPD Useful DevColA Novel
0.457
0.872
0.831
0.256
0.928
0.273
0.726
0.256
0.955
0.329
0.506 0.783
0.035
0.960
0.085
0.142 0.186 0.666
0.508
0.968
-0.045
0.208 0.041 0.015 0.792
0.457
0.975
0.676
0.408 0.252 0.029 -0.015
0.866
0.508
0.978
-0.106
0.279 0.102 0.081 0.713
0.058 0.743

Common Method Bias
Because the data for both IVs and DVs was collected using a single instrument (an online
survey), I conducted a common method bias test to determine if a method bias affected the results
of the measurement model. I utilized the “unmeasured latent factor” method recommended by
Podsakoff et al. (2003), including a marker variable (Procedural Justice). I compared the
unconstrained common method factor model to a fully constrained (zero constrained) common
method factor model. I obtained significant results in the chi-square test (delta chi-square 55.4,
delta df 25, p=0.000). Given the significance of the shared variance, I retained the common latent
factor for the structural model (by imputing composites in AMOS while the CLF is present),
obtaining CMB-adjusted values.

Final Model Fit
The table below indicates that the goodness of fit for the measurement model was
satisfactory.

26

Table 1.6 Model Fit
Metric

Observed value

Recommended

cmin/df

1.023

Between 1 and 3

CFI

.998

>0.950

RMSEA

.011

<0.060

PCLOSE

1

>0.050

SRMR

.0543

<0.09

Multivariate Assumptions
Multicollinearity
Examining correlations showed that one of the dimensions of collectivism showed the
highest relationship with the dependent variable (.213). In addition, no bivariate correlations
among the independent variables were above .70. I also examined collinearity statistics (tolerance
and VIF values). All tolerance values were above .1, and no VIF values were above 10, indicating
no concerns for multicollinearityy.
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Table 1.7 Collinearity Statistics

Table 1.8 Regression Coefficients
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Normality
No major deviations from normality were found, as evidenced by a reasonably straight
diagonal line in the Normal P-P Plot. In addition, the Scatterplot of the standardized residuals
showed a rough rectangular distribution, with most of the scores concentrated in the middle.

Figure 1.2 Normal P-P Plot

Figure 1.3 Scatterplot
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Outliers and Influentials
The presence of outliers was inspected by examining the Scatterplots and looking for
absolute values higher than 3.3 (Tabachnick & Fidell, 2013). Outliers were also examined by
inspecting the Mahalanobis distances. The critical chi-square value (26.125) for this, was obtained
using the number of independent variables (8) with an alpha level of .001. This is considered an
appropriate and conservative estimate for Mahalanobis distances (Tabachnick & Fidell, 2013: 74)).
In addition, I examined values with abnormal Cook’s distances, and opted to remove those with
values with abnormal Cook’s (> .1) and Mahalanobis distances. The final sample size was n=146.
Hypothesis Testing & Results
To test curvilinear effects, I began by standardizing variables and calculating the squared
terms. I used hierarchical multiple regression to test my hypothesis. Preliminary analyses were
conducted to ensure no violations of the assumptions of normality, linearity, multicollinearity, and
homoscedasticity. Cultural orientation variables were entered in Step 1, and their squared terms
were entered in Step 2. The total variance explained by the second model was 6.7%, F (8, 137), =
1.236, but it did not reach statistical significance p>.05. (Sig .282), rejecting all the proposed
hypotheses (H1, H2 and H3).
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Table 1.9 Regression Model Summary
Model Summaryc
Change Statistics

Model
1

R
.244a

R
Square
0.060

2

.259b

0.067

Adjusted
R Square
0.033

Std. Error
of the
Estimate
0.84905

R Square
Change
0.060

F
Change
2.234

df1
4

df2
141

Sig. F
Change
0.068

0.013

0.85780

0.008

0.285

4

137

0.888

a. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA
b. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA, ZDevColBSq, ZDevPDSq, ZDevColASq,
ZDevUASq
c. Dependent Variable: Creativity

Table 1.10 Regression ANOVA
ANOVAa

Model
1 Regression

2

Sum of
Squares
6.441

4

Mean
Square
1.610
0.721

df

Residual

101.645

141

Total

108.085

145

7.278

8

0.910

Residual

100.807

137

0.736

Total

108.085

145

Regression

F
2.234

Sig.
.068b

1.236

.282c

a. Dependent Variable: Creativity
b. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA
c. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA, ZDevColBSq,
ZDevPDSq, ZDevColASq, ZDevUASq

To test if there was an effect on each of creativity’s sub-dimensions separately (novelty
and usefulness), I tested the model using each the sub-dimensions as independent variables. When
examining the effects on novelty, the resulting model explained 8.5% of the variance F (4, 140) =
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3.233. The impact of the two sub-dimensions of collectivism had a statistically significant effect
on novelty (DevColA beta= .361, p < .01; DevColB beta=-.264, p<.05). Results of the regression
are shown below. The model evaluating the effects of the cultural dimensions on usefulness was
not significant.
Table 1.11 Regression Model Summary (Sub-dimensions)
Model Summaryc

Model
1

R
.291a

R
Squar
e
0.085

2

.303b

0.092

Change Statistics

Adjust
ed R
Squar
e
0.058

Std.
Error of
the
Estimate
0.66853

R Square
Change
0.085

F Change
3.233

df1
4

df2
140

Sig. F
Change
0.014

0.039

0.67549

0.008

0.282

4

136

0.889

a. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA
b. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA, ZDevColBSq, ZDevPDSq,
ZDevColASq, ZDevUASq
c. Dependent Variable: Novel

Table 1.12 Regression ANOVA (Sub-dimensions)
ANOVAa
Sum of
Squares
5.780

df
4

Residual
Total

62.570
68.350

140
144

0.447

2 Regression

6.295

8

0.787

Model
1 Regression

Mean
Square
1.445

F
3.233

Sig.
.014b

1.725

.098c

Residual
62.055
136
0.456
Total
68.350
144
a. Dependent Variable: Novel
b. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA
c. Predictors: (Constant), DevUA, DevPD, DevColB, DevColA,
ZDevColBSq, ZDevPDSq, ZdevColASq, ZDevUASq
Coefficientsa
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Table 1.13 Regression Results (Sub-dimensions)

Coefficientsa

Model
1 (Constant)

Unstandardized
Coefficients
Std.
B
Error
4.283
0.557

Standa
rdized
Coeffic
ients

t

Zeroorder

Partial

Part

Collinearity
Statistics
Toler
ance
VIF

Sig.

Beta
7.697

0.000

Correlations

DevColB

-0.329

0.127

-0.264

-2.596

0.010

-0.058

-0.214

-0.210

0.634

1.577

DevColA

0.359

0.105

0.361

3.419

0.001

0.186

0.278

0.276

0.588

1.702

DevPD

0.046

0.072

0.052

0.638

0.525

0.058

0.054

0.052

0.988

1.012

DevUA

-0.060

0.136

-0.038

-0.442

0.659

0.024

-0.037

-0.036

0.873

1.145

4.372

0.600

7.285

0.000

DevColB

-0.335

0.131

-0.269

-2.569

0.011

-0.058

-0.215

-0.210

0.610

1.640

DevColA

0.344

0.109

0.345

3.144

0.002

0.186

0.260

0.257

0.554

1.806

DevPD

0.059

0.074

0.067

0.794

0.429

0.058

0.068

0.065

0.946

1.057

DevUA

-0.067

0.168

-0.043

-0.401

0.689

0.024

-0.034

-0.033

0.587

1.702

ZDevColB
0.062
0.140
Sq
ZDevColA
0.087
0.151
Sq
ZDevPDS
-0.044
0.067
q
ZDevUAS
-0.016
0.093
q
a. Dependent Variable: Novel

0.040

0.442

0.659

0.036

0.038

0.036

0.835

1.198

0.053

0.575

0.566

0.063

0.049

0.047

0.794

1.260

-0.057

-0.655

0.514

-0.082

-0.056

-0.053

0.892

1.122

-0.016

-0.169

0.866

-0.001

-0.014

-0.014

0.750

1.332

2

(Constant)

33

Figure 1.4 Normal P-P Plot (Sub-dimensions)

Figure 1.5 Scatterplot (Sub-dimensions)
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Discussion
Theoretical Contribution
This study addresses the call for more complex conceptualizations of the role of diversity
on team performance. It examines the role of cultural orientations in new product development
team creativity and innovation. It was previously proposed that certain cultural profiles would
enhance creativity, while others would enhance implementation. Considering both dimensions of
creativity (novelty and usefulness), I suggested that a mixture of orientations would be beneficial
for producing a more novel and useful outcome, based on previous studies and the cognitiveresource perspective.
Results from this study suggest an effect of one of the cultural dimensions (individualistic
vs collectivistic orientation) on creativity, but suggest a more complex relationship. Two
dimensions of collectivistic vs individualistic orientation were considered: preference for
teamwork as opposed to individual work, and adherence to the group’s norms, rules and
procedures. Further analysis of the effects on novelty and usefulness separately, revealed that it
only affects novelty in a linear fashion, both positively and negatively, and not usefulness.
These results suggest, that the impact of cultural orientation dimensions might be more
complex than simply individualistic vs collectivistic, but that each cultural sub-dimension may in
fact influence outcomes differently. Results add to the body of literature examining the effect of
diversity on team performance, creativity and innovation.

Managerial Implications
Results suggest that to produce a more novel outcome, it is beneficial for new product
development team members to prefer team as opposed to individual work, a collectivistic trait,
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while at the same time not being fixed to the group’s norms, rules and procedures, an
individualistic tendency. It could be possible to find members that exhibit both profiles, or simply
have a mixture of members that captures both individualistic and collectivistic tendencies. Results
have implications for management and team-composition for new product development creativity.
Limitations & Further Research
The study was conducted using a Qualtrics survey panel considering managerial
perceptions of team members’ orientations. Further studies could involve NPD teams and capture
individual team member orientations. While common method bias was accounted for in the results,
examining teams, would also reduce this potential bias. In addition, more objective measures for
team performance (sales, market share, etc.) could be considered, not just those involving
managerial perceptions. Further studies could also compare differences in the effects on novelty
from having a mixture of members who prefer to work in teams, with those that don’t follow group
norms, with teams composed of members that both prefer to work in teams but don’t follow group
norms.
2.2.4 Commercialization Phase Data Analysis and Hypothesis Testing

Data Screening
For the purposes of study 1B (H4, H5, H6), I focused on the NPD teams that had no
international distribution during the commercialization phase, this resulted in a sample equal to
186 US and Mexican-based respondents (111 US based, 75 Mex based). Issues with respect to
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missing data, unengaged responses, outliers, and normality, were already dealt with in the
screening conducted during study 1A.
Exploratory Factor Analysis
I conducted an EFA using Maximum Likelihood with Promax rotation, to see if the
observed variables loaded together as expected, were adequately correlated, and met criteria of
reliability and validity. I chose this method, as this is the one used in AMOS, which I used for the
CFA. I address each of these below for the final six-factor model depicted in the pattern matrix
below.

Adequacy
The KMO and Bartlett’s test for sampling adequacy was significant at .830 and the
communalities for each variable were sufficiently high (all above 0.3), indicating the chosen
variables were adequately correlated for a factor analysis. The reproduced matrix showed 10%
non-redundant residuals greater than 0.05, further confirming the adequacy of the variables and 6factor model which explained 56.141% of the variance.

Validity
As evidence of convergent validity, all loadings were above .5. As evidence of discriminant
validity there were no cross loadings above .3, and factor correlations were below .7.
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Table 1.14 Pattern Matrix (Commercialization)
Pattern Matrixa
NPDPerfMarket
NPDPerfBudget
NPDPerfTime
NPDPerfROI
NPDPerfComSuc
NPDPerfCost
NPDPerfTech
CommerUA5
CommerUA1
CommerUA3
CommerUA4
CommerUA2
ProcJust5
ProcJust4
ProcJust6
ProcJust3
ProcJust1
ProcJust2
Idea_Effective
Idea_Useful
Idea_Practical
Idea_Creative
Idea_Innovative
Idea_Original
CommerCol1
CommerCol3
CommerCol2
CommerPD7
CommerPD5
CommerPD3
CommerPD8
CommerPD4
Extraction Method:
Maximum Likelihood.
Rotation Method:
Promax with Kaiser
Normalization.
a. Rotation converged
in 6 iterations.

Factor
1
.789
.770
.762
.749
.723
.705
.668

2

3

4

5

6

.803
.798
.763
.754
.745
.847
.791
.733
.677
.597
.578
.885
.833
.684
.605
.568
.519
.931
.866
.806
.724
.685
.631
.609
.548
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Table 1.15 Factor Correlation Matrix (Commercialization)
Factor
Correlation
Matrix
Factor
1
2
3
4
5
6
Extraction
Method:
Maximum
Likelihood.
Rotation
Method:
Promax with
Kaiser
Normalization.

1
1.000
.242
.459
.303
.227
.176

2
.242
1.000
.409
-.024
.373
-.005

3
.459
.409
1.000
.245
.265
-.068

4
.303
-.024
.245
1.000
.054
.149

5
.227
.373
.265
.054
1.000
.156

6
.176
-.005
-.068
.149
.156
1.000

Reliability
The Cronbach’s alphas for the extracted factors are shown below. All alphas were above
0.70 as evidence of reliability.
Table 1.16 Scale Reliabilities (Commercialization)
Factor Label

Cronbach’s alpha

Creativity

.844

Procedural Justice

.856

NPD Performance

.894

Uncertainty Avoidance

.879

Collectivism

.911

Power Distance

.775
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Confirmatory Factor Analysis
Invariance Tests
Given that the sample was composed of respondents from two different cultures (Mexico
and U.S.), I conducted invariance tests to determine if the model structure was equivalent across
groups.
I did a configural invariance test and obtained adequate goodness of fit when examining a
freely estimated model across two groups (CFI=.922, SRMR= .0699, RMSA=.049).
To test metric invariance, the extent to which factor loading estimates were equivalent
across groups, and support the notion that the respondents used the rating scales similarly across
groups, I conducted multi-group moderation test using critical ratios for differences in AMOS.
Results shown in the table below, showed non-significance for the variables in the model, except
for one parameter of creativity. Given that at least two parameters per construct were found to be
invariant, partial invariance was achieved and the process continued (Hair et al., 2009).
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Table 1.17 Metric Invariance (Commercialization)

41

Validity and Reliability
I computed the composite reliability for each factor. In all cases the CR was above the
minimum threshold of 0.70, indicating the reliability of the factors.
To test for convergent validity, I calculated the AVE. For all factors, the AVE was above
0.50.
To test for discriminant validity, I compared the square root of the AVE (on the diagonal
in the matrix below) to all inter-factor correlations. All factors demonstrated adequate discriminant
validity because the diagonal values are greater than the correlations.
Table 1.18 Validity and Reliability (Commercialization)
Creativity
NPDPerf
ComUA
ProcJust
ComCol

CR
0.838
0.881
0.881
0.856
0.912

AVE
0.637
0.555
0.598
0.546
0.776

MSV MaxR(H) Creativity NPDPerf ComUA ProcJust ComCol
0.062
0.890
0.798
0.252
0.941
0.249
0.745
0.180
0.960
-0.023
0.279
0.773
0.252
0.968
0.167
0.502
0.424
0.739
0.170
0.977
0.078
0.239
0.412
0.320
0.881

Common Method Bias
Because the data for both IVs and DVs was collected using a single instrument (an online
survey), I conducted a common method bias test to determine if a method bias affected the results
of the measurement model. I utilized the “unmeasured latent factor” method recommended by
Podsakoff et al. (2003), including a marker variable (Procedural Justice). I compared the
unconstrained common method factor model to a fully constrained (zero constrained) common
method factor model. I obtained significant results in the chi-square test (delta chi-square 28.5,
delta df 16, p=0.028). Given the significance of the shared variance, I retained the common latent
factor for the structural model (by imputing composites in AMOS while the CLF is present),
obtaining CMB-adjusted values.
Final Model Fit
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The table below indicates that the goodness of fit for the measurement model was
satisfactory.
Table 1.19 Model Fit (Commercialization)
Metric

Observed value

Recommended

cmin/df

1.277

Between 1 and 3

CFI

.982

>0.950

RMSEA

.040

<0.060

PCLOSE

.776

>0.050

SRMR

.0457

<0.09

Multivariate Assumptions
Multicollinearity
Examining correlations showed that the two independent variables had some correlation
with the dependent variable (Creativity .290, Collectivism .255). In addition, no bivariate
correlations among the independent variables were above .70. I also examined collinearity
statistics (Tolerance and VIF values). All tolerance values were above .1, and no VIF values were
above 10, indicating no concerns for multicollinearity.
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Table 1.20 Collinearity Statistics (Commercialization)

Table 1.21 Regression Coefficients (Commercialization)
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Normality
No major deviations from normality were found, as evidenced by a reasonably straight
diagonal line in the Normal P-P Plot. In addition, the Scatterplot of the standardized residuals
showed a rough rectangular distribution, with most of the scores concentrated in the middle.

Figure 1.6 Normal P-P Plot (Commercialization)

Figure 1.7 Scatterplot (Commercialization)
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Outliers and Influentials
The presence of outliers was examined by looking at the Scatterplots and looking for
absolute values higher than 3.3 (Tabachnick & Fidell, 2013). Outliers were also examined by
inspecting the Mahalanobis distances. The critical chi-square value (16.27) for this, was obtained
using the number of independent variables (3) with an alpha level of .001. This is considered an
appropriate and conservative estimate for Mahalanobis distances (Tabachnick & Fidell, 2013: 74).
In addition, I examined values with abnormal Cook’s distances (>.1) and opted to remove them,
as well as those with abnormal Mahalanobis disntaces. The final sample size was n=170.
Hypothesis Testing & Results
To examine the effects of creativity and culture on New Product Development
performance, I conducted standard multiple regression in SPSS. I performed preliminary analyses
to ensure no violations of the assumptions of normality, linearity, multicollinearity, and
homoscedasticity. The resulting model explained 20.7% of the variance F (3, 166) = 14.409,
p<0.001. Creativity had a significant positive impact on new product development performance
(.280, p <0.001), in support of H4. Commercialization phase team Collectivistic Orientation did
not have a significant effect on new product development performance rejecting H5, and Power
Distance did not pass invariance testing and was not able to be tested, hence H6 was not tested. I
tried testing this hypothesis, with just the U.S. sample, but it was too small to test the model. An
additional cultural orientation variable, however, was included (Uncertainty avoidance), which
had a significant positive impact on NDP performance (.315, p<.001).

46

Table 1.22 Regression Results (Commercialization)

Discussion
Theoretical Contribution
This study addresses the call for more complex conceptualizations of the role of diversity
on team performance. It examines the role of cultural orientations in new product development
team creativity and innovation. It was previously proposed that certain cultural profiles would
enhance creativity, while others would enhance implementation. Considering both dimensions of
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creativity (novelty and usefulness), I intended to test these propositions focusing on the
implementation phase of new product development.
Results from the study, support the previous suggested relationship between creativity and
new product development performance. In addition, it adds to the literature concerning the impact
of culture on new product development performance, by exploring a previously unconsidered
cultural dimension, uncertainty avoidance. Results suggest that there may be additional cultural
variables that have an impact on implementation outcomes, in addition to the usually studied
(Power distance and uncertainty avoidance).

Managerial Implications
Results support the established relationships between creativity and new product
development. Highlighting the need for creative and useful ideas, to achieve commercial success
and sound new product development performance. In addition, it supports the notion that cultural
homogeneity is beneficial during the implementation process, as well as certain cultural profiles.
In this case, as uncertainty avoidance grew, and characterized the group’s orientation, new product
development outcomes were enhanced. This suggests to managers that this type of cultural
orientation, and homogeneity may enhance NPD performance.
Limitations & Further Research
The study was conducted using a Qualtrics survey panel considering managerial
perceptions of team members’ orientations. Further studies could involve NPD teams and capture
individual team member orientations. While common method bias was accounted for in the results,
examining teams, would also reduce this potential bias. In addition, more objective measures for
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team performance (sales, market share, etc.) could be considered, not just those involving
managerial perceptions. Further studies could also consider additional cultural dimensions that
were not tested in the study.
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Section 3: The Role of Cultural Diversity, Proximity, Communication, and
Foreign Culture Representativeness on Creativity and Innovation in
Internationally Distributed New Product Development Teams
Section 3 extends section 2 by examining the conceptual model in an internationally
distributed context, accounting for the role of proximity in enhancing cultural diversity. In
addition, it considers the role of communication, as well as and foreign culture representativeness,
in enhancing the relationship between cultural diversity and creativity and innovation.
Internationally distributed NPD is of relevance, as it may yield a unique source of competitive
advantage (Mishra & Shah, 2009). Such is the case of Boeing, and the development of the 787
Dreamliner, one of the fastest selling commercial airplanes in history. Its development, leveraged
capacities of more than 50 collaborators in over 130 locations, in 9 countries, and during a 4-year
period (Mishra & Shah, 2009).

3.1 Communication, Cultural Diversity, Creativity and Innovation.
Communication considers the process that individuals engage to reach mutual
understanding, by sharing and creating information (Rogers Everett & Kincaid, 1981).
Communication and information exchange are critical skills in collaborative creative tasks
(Ancona & Caldwell, 1992a; Hülsheger, N. Anderson, & Salgado, 2009). Innovation in teams is
dependent on the extent to which members effectively share ideas and information (Paulus &
Dzindolet, 2008). Meta-analyses, have identified communication as one of the strongest overall
predictors of team creativity and innovation (Damanpour, 1991; Hülsheger et al., 2009)
(Sivasubramaniam et al., 2012). In the case of external communication, for example, it is suggested
this is due to the influence in enhancing idea generation by providing access to otherwise
unavailable information, gathering support for new ideas, and ensuring proper implementation (J.
M. Howell & Shea, 2006).
While leveraging cultural diversity may yield potential benefits, teamwork involving
members with differing national backgrounds, and hence, varying values, orientations and
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priorities, may pose problems for effective communication (Watson et al., 1993). Cultural
diversity may affect creativity and innovation, as leveraging relevant knowledge may become
problematic in these types of teams (Gibson & Gibbs, 2006) due to differing expectations with
respect to communication practices (Gibson & Vermeulen, 2003), reduced team identification
(Fiol, 1991; Hambrick, Davison, & Snell, 1998), and challenges in aggregating and processing
relevant information (Nonaka & Takeuchi, 1995). Scholars have thus suggested that the positive
effects of diversity on creativity and innovation may be dependent on the extent of communication
among team members and with outside contacts (Cummings, 2004; Cummings, Espinosa, &
Pickering, 2009; Keller, 2001).

3.1.1 Psychologically Safe Communication
Gibson and Gibbs’ (2006) study found that a psychologically safe communication climate
was able to mitigate the negative impact of geographic dispersion and national diversity on
creativity and innovation. A psychologically safe communication climate is characterized by
support, openness, trust, respect and risk taking (Gibson & Gibbs, 2006). This climate facilitates
creativity and innovation, as it promotes speaking up, discussing differences, informal
communication, giving and receiving feedback, dealing with differences and biases, openness to
ideas and perspectives, as well as active listening and the development of shared mental models
(Gibson & Gibbs, 2006).
This type of communication climate also helps deal with innovation barriers that relate to
demographic dispersion (Donnellon, 1996), by facilitating the management of potential issues in
daily operations across remote locations, as well as the development of satisfactory working
relationships that aid in the accumulation of external links to acquire knowledge and resources
(Gibson & Gibbs, 2006). I thus hold that a psychologically safe communication climate will
positively moderate the relationships between cultural diversity and creativity, and cultural
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diversity and innovation. Figure 2 presents this graphically and hypothesis seven below states it
formally:
H7a: Psychologically safe communication climate will positively moderate the curvilinear
relationship between team collectivistic-individualistic diversity and NPD initiation stage project
outcomes (idea novelty and usefulness).
H7b: Psychologically safe communication climate will positively moderate the curvilinear
relationship between team high-low power distance diversity and NPD initiation stage project
outcomes (idea novelty and usefulness).
H7c: Psychologically safe communication climate will positively moderate the curvilinear
relationship between team high-low uncertainty avoidance and NPD initiation stage project
outcomes (idea novelty and usefulness).
H7d: Psychologically safe communication climate will positively moderate the linear
relationship between collectivistic NPD team homogeneity and NPD implementation stage
outcomes.
H7e: Psychologically safe communication climate will positively moderate the linear
relationship between high power distance NPD team homogeneity and NPD implementation stage
outcomes.
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Figure 2.1 Research Model B
3.1.2 Communication Frequency
Frequent communications help individuals reach a common language and build consensus
(Van de Ven & Walker, 1984), it aids the adjustment process (Warriner, 1970) during which
relationships are transformed over time (Singelmann, 1972), and, consistent with communication
theory (A. M. Johnson & Lederer, 2005), is considered a facilitator of convergence of meanings
and opinions (Van de Ven & Walker, 1984). General consensus considers a positive association
with regards to team member frequency of communication and NPD performance (Ancona &
Caldwell, 1992a; Gladstein, 1984), and it is suggested to facilitate innovation (Shane, 1992).
Frequent internal communication, for example, may lead to higher levels of cohesion, role
and project clarity, and lead to new product superior performance (Brown & Eisenhardt, 1995;
Keller, 1986; Lynn & Akgün, 2003). Frequent external communication with key outsiders can also
enhance team effectiveness (Ancona & Caldwell, 1992b), and improve NPD commercialization
speed, as external resources are better leveraged (Kessler & Chakrabarti, 1996).
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I thus hold that communication frequency (internal and external), will positively moderate
the relationship between cultural heterogeneity and creativity, and cultural homogeneity and
innovation. Formally stated:
H8a: Communication frequency will positively moderate the curvilinear relationship
between team collectivistic-individualistic diversity and NPD initiation stage project outcomes
(idea novelty and usefulness).
H8b: Communication frequency will positively moderate the curvilinear relationship
between team high-low power distance diversity and NPD initiation stage project outcomes (idea
novelty and usefulness).
H8c: Communication frequency will positively moderate the curvilinear relationship
between team high-low uncertainty avoidance and NPD initiation stage project outcomes (idea
novelty and usefulness).
H8d: Communication frequency will positively moderate the linear relationship between
collectivistic NPD team homogeneity and NPD implementation stage outcomes.
H8e: Communication frequency climate will positively moderate the linear relationship
between high power distance NPD team homogeneity and NPD implementation stage outcomes.

3.1.3 Communication Richness
Communication richness is considered independent of communication frequency (Ranft &
Lord, 2002). Greater richness does not imply greater frequency necessarily (A. M. Johnson &
Lederer, 2005; Trauth & Jessup, 2000). Channel or media richness considers the extent to which
a channel facilitates overcoming differing frames of reference, clarifying ambiguous issues and
facilitates understanding (Daft & Lengel, 1986). Media that has a greater capacity of facilitating
understanding is considered richer (Daft & Lengel, 1986; Daft, Lengel, & Trevino, 1987). Media
richness theory holds that a rich channel allows immediate feedback, supports nonverbal
expressions and language variety, and supports message tailoring (A. M. Johnson & Lederer,
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2005). Related channel richness classifications include, in decreasing order of richness: (1) faceto-face, (2) telephone, (3) e-mail, (4) letters and memos, (5) telegrams, and (6) flyers and bulletins
(Daft et al., 1987; R. C. King & Xia, 1997; Zmud, Lind, & Young, 1990).
Media richness theory states that performance improvements may be achieved when richer
media is used for ambiguous tasks (A. M. Johnson & Lederer, 2005). Given the uncertain and
ambiguous nature of a new product development process (N. Kim, Im, & Slater, 2012; R. T. A. J.
Leenders, van Engelen, & Kratzer, 2003), I thus hold that increased channel richness will
positively moderate the relationship between cultural heterogeneity and creativity, and cultural
homogeneity and innovation. Formally stated:
H9a: Communication channel richness will positively moderate the curvilinear relationship
between team collectivistic-individualistic diversity and NPD initiation stage project outcomes
(idea novelty and usefulness).
H9b: Communication channel richness will positively moderate the curvilinear
relationship between team high-low power distance diversity and NPD initiation stage project
outcomes (idea novelty and usefulness).
H9c: Communication channel richness will positively moderate the curvilinear
relationship between team high-low uncertainty avoidance and NPD initiation stage project
outcomes (idea novelty and usefulness).
H9d: Communication channel richness will positively moderate the linear relationship
between collectivistic NPD team homogeneity and NPD implementation stage outcomes.
H9e: Communication channel richness climate will positively moderate the linear
relationship between high power distance NPD team homogeneity and NPD implementation stage
outcomes.

55

3.1.4 Cultural Representativeness
Maintaining mutual knowledge among culturally distributed team members is a challenge
in global product development (Cramton, 2001). It is difficult for distributed teams to
communicate and for members to know with precision, the type of knowledge that is being shared,
especially when compared with local teams.
Cultural differences may enhance the complexity of communication (Stahl et al., 2009).
Some cultures for example, prefer to draw inferences from non-explicit information (high context)
whereas others prefer direct expression and quantifiable details (low context) (Hall, 1976).
Effective communication requires that members share at least a common language to have proper
alignment (Stahl et al., 2009). Different values and norms within cultures, increase the difficulty
of finding a shared platform or common approach (Maznevski, 1994) and may cause irritation,
misunderstandings and conflict (Brett, Behfar, & Kern, 2006). In addition, barriers to effective
communication make it harder for people from different cultures to share ideas in forms that the
team can use (Gibson & Gibbs, 2006).
Communication theory recognizes as basic elements of two-person communication, a
message, sender, coding, channel, decoding, receiver, and meaning (Jablin, Putnam, Roberts, & L.
W. Porter, 1987). Consistent with this theory, communication in multi-national corporations
among subsidiaries has been conceptualized to be a function of the value of the source’s
knowledge, motivation to share knowledge with other units, presence and richness of
communication channels, motivation of the target unit to receive the knowledge and the target
unit’s absorptive capacity (A. K. Gupta & Govindarajan, 2000). Absorptive capacity is influenced
by the degree to which individuals are similar to each other (Rogers Everett, 1995), which holds
relevance as with shared common meanings and mutual cultural languages, communication of
novel ideas are likely to have enhanced effects in terms of knowledge gain (Rogers Everett, 1995).
Demographic representativeness has been examined as the degree to which an
organization’s ethnic diversity, represents a relevant community’s demography (E. B. King et al.,
2011), which is presumed to facilitate organizational outcomes (Richard, 2000). I define cultural
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representativeness as the presence of a foreign culture’s member in a local team, or of the local
team in a foreign team. Drawing from communication theories, and given that members from a
same country, hold relatively similar values and beliefs, and language and communication barriers
are less likely to be problematic (Stahl et al., 2009), I hold that that cultural representativeness may
facilitate NPD outcomes by lowering communication barriers as absorptive capacity is enhanced.
Formally stated:
H10a: Cultural representativeness will positively moderate the positive effect of
communication safety environment on the curvilinear relationship between team collectivisticindividualistic diversity and NPD initiation stage project outcomes (idea novelty and usefulness).
H10b: Cultural representativeness will positively moderate the positive effect of
communication richness on the curvilinear relationship between team collectivistic-individualistic
diversity and NPD initiation stage project outcomes (idea novelty and usefulness).
H10c: Cultural representativeness will positively moderate the positive effect of
communication frequency on the curvilinear relationship between team collectivisticindividualistic diversity and NPD initiation stage project outcomes (idea novelty and usefulness).
H10d: Cultural representativeness will positively moderate the positive effect of
communication safety environment on the curvilinear relationship between team power distance
diversity and NPD initiation stage project outcomes (idea novelty and usefulness).
H10e: Cultural representativeness will positively moderate the positive effect of
communication richness on the curvilinear relationship between team power distance diversity and
NPD initiation stage project outcomes (idea novelty and usefulness).
H10f: Cultural representativeness will positively moderate the positive effect of
communication frequency on the curvilinear relationship between team power distance diversity
and NPD initiation stage project outcomes (idea novelty and usefulness).
H10g: Cultural representativeness will positively moderate the positive effect of
communication safety environment on the curvilinear relationship between team uncertainty
avoidance diversity and NPD initiation stage project outcomes (idea novelty and usefulness).
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H10h: Cultural representativeness will positively moderate the positive effect of
communication richness on the curvilinear relationship between team uncertainty avoidance
diversity and NPD initiation stage project outcomes (idea novelty and usefulness).
H10i: Cultural representativeness will positively moderate the positive effect of
communication frequency on the curvilinear relationship between team uncertainty avoidance
diversity and NPD initiation stage project outcomes (idea novelty and usefulness).

3.2 Method

3.2.1 Sample Design and Responses
Electronic surveys were delivered to managers that were actively involved in new product
development processes. Sample included marketing managers, R&D managers, and NPD
managers that were internationally distributed.

3.2.2 Measures
Psychologically Safe Communication Climate
Psychologically safe communication climate in a team was measured by asking
respondents to indicate the extent to which their team was characterized by four items from Gibson
and Gibbs (2006) measure. Sample items read “Members are able to say what they think” and
“When there’s a problem, members talk about it.” Responses were recorded on a 7-point scale
ranging from 1=not at all to 7=to a very great extent. The full scale is included in Appendix C.

Communication Frequency
External and internal communication frequency was measured using four items from Keller
(2001). A sample item read “indicate the amount of task-related communication outside the project
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group but within the research or product development organization.” Responses were recorded on
a 7-point scale ranging from 1=very low to 7=very high. The full scale is included in Appendix C.

Channel Richness
Channel richness was measured using six items from Oke and Idiagbon-Oke (2010), asking
participants to rate statements based on a recent NPD collaborative project. A sample item read
“Face-to-face meetings were used for communicating for the majority of the project activities.”
Responses were recorded on a 7-point scale ranging from 1= Strongly disagree to 7=Strongly
agree. I created a weighted index for the construct based on previous literature (A. M. Johnson &
Lederer, 2005; Lind & Zmud, 1991; Zmud et al., 1990). The full scale is included in Appendix C.

3.2.3 Initiation Stage Data Analysis and Hypothesis Testing
Data Screening
For the purposes of study 2A, I focused on NPD teams with and without international
distribution during the initiation stage. The initial sample consisted of 240 US and Mexican-based
respondents (139 US based, 101 Mex based).
Missing Data
Idea_Original (ID 59, ID 198), Idea_Innovative (ID 198), Idea_Creative (ID 198),
Idea_Practical (ID 198), Idea_Effective (ID 198), Idea_Useful (ID 198), NPDPerf_TimetoMarket
(UID 242), and ProcJus1 to ProcJust6 (UID 109) had missing values. Missing data analysis
revealed less than 5% of individual cases or observations in a non-random fashion, allowing
imputation techniques without biasing results (Hair et al., 2009: 47). As the items were ordinal
variables (part of Likert scales), I imputed the responses with the median of all nearby points in
SPSS, as mean imputation is reserved for continuous variables.
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Unengaged Reponses
I dealt with unengaged responses by using two calibration questions in the survey, as well
a filter for surveys that took less than 1/2 of the median (7 minutes) to complete. In addition, I
included two checks for items that were substantially similar, so that responses that differed on
more than 4 points were discarded.
Outliers
Outliers were inspected by examining boxplots. In addition, standard deviations for each
respondent were examined on all responses, to identify patterns or very similar responses on all
survey questions.
Normality
Considering that with reasonably large samples, skewness does not make a substantive
difference in the analysis (Tabachnick & Fidell, 2013), I focused on kurtosis. Still, none of the
variables used in the model exhibited values greater than 2 for skewness, which are considered
acceptable to prove univariate normal distribution (George & Mallery, 2010).
Kurtosis greater than or less than +/- 3.00 indicates potentially problematic kurtosis (and
therefore, lack of sufficient variance). Some of the items had borderline kurtosis issues (absolute
values between 1 and 2), since these were borderline values, I simply flagged them for potential
future issues in subsequent analyses. In addition, none of the variables in the model exhibited
values above 3 or below -3, except for those that had to do with the distribution of the members
during both the development and the commercialization stage (Dev_SameCountry, Dev_Abroad,
Comm_SameTimeZone, Comm_SameCountry, Comm_Abroad).
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Exploratory Factor Analysis
I conducted an EFA using Maximum Likelihood with Promax rotation, to see if the
observed variables loaded together as expected, were adequately correlated, and met criteria of
reliability and validity. I address each of these below for the final nine-factor model depicted in
the pattern matrix.

Adequacy
The KMO and Bartlett’s test for sampling adequacy was significant at .862. The
communalities for each variable were sufficiently high (all above 0.3), indicating the chosen
variables were adequately correlated for a factor analysis. The reproduced matrix showed 6% nonredundant residuals greater than 0.05, further confirming the adequacy of the variables and the 9factor model which explained 58.91% of the variance.

Validity
As evidence of convergent validity, all loadings were above .5. As evidence of discriminant
validity there were no cross loadings above .3, and factor correlations were below .7.
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Table 2.1 Pattern Matrix
Pattern Matrixa
Factor
1

2
DevCol1
DevCol2
DevCol3
DevCol10
DevCol11
DevCol12
DevPD1
DevPD4
DevPD5
DevPD6
DevPD7
DevUA1
.748
DevUA2
.649
DevUA3
.756
DevUA4
.859
DevUA5
.813
DevComFreq2
DevComFreq3
DevComFreq4
NPDPerf1
.719
NPDPerf2
.682
NPDPerf3
.710
NPDPerf4
.736
NPDPerf5
.794
NPDPerf6
.753
NPDPerf7
.758
ProcJus1
ProcJus2
ProcJus3
ProcJus4
ProcJus5
ProcJus6
DevComSafe1
DevComSafe2
DevComSafe4
Creat1
Creat2
Creat3
Creat4
Creat5
Creat6
Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.
a. Rotation converged in 7 iterations.

3

4

5

6
.922
.744
.822

7

8

9

.778
.724
.788
.581
.531
.817
.638
.738

.624
.615
.801

.635
.605
.665
.727
.759
.693
.544
.507
.595
.649
.693
.642
.633
.835
.813
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Table 2.2 Factor Correlation Matrix
Factor
Correlation
Matrix
Factor
1
2
3
4
5
6
7
8
9
Extraction Method:
Maximum
Likelihood.
Rotation Method:
Promax with Kaiser
Normalization.

1
1.000
.199
.441
.381
.154
.265
.204
.381
.176

2
.199
1.000
.420
.152
.110
.243
.395
.378
.337

3
.441
.420
1.000
.336
-.032
.288
.235
.488
.341

4
.381
.152
.336
1.000
.046
.140
.016
.330
.292

5
.154
.110
-.032
.046
1.000
-.033
.007
.241
-.199

6
.265
.243
.288
.140
-.033
1.000
.492
.286
.217

7
.204
.395
.235
.016
.007
.492
1.000
.230
.237

8
.381
.378
.488
.330
.241
.286
.230
1.000
.272

9
.176
.337
.341
.292
-.199
.217
.237
.272
1.000

Reliability
The Cronbach’s alphas for the extracted factors are shown below. As evidence of
reliability, all alphas were above 0.70.
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Table 2.3 Scale Reliabilities
Factor Label

Cronbach’s alpha

Creativity

.896

Procedural Justice

.860

Collectivism Dev – SubD A

.899

Collectivism Dev – SubD B

.840

Collectivism Dev

.875

Power Distance Dev

.816

Uncertainty Avoidance – Dev

.880

Communication Frequency

.741

New Product Development Performance

.896

Communication Safety Environment

.801

Confirmatory Factor Analysis
Invariance Tests
Given that the sample was composed of respondents from two different cultures (Mexico
and U.S.), I conducted invariance tests to determine if the model structure was equivalent across
groups.
I did a configural invariance test and obtained adequate goodness of fit when examining a
freely estimated model across two groups (CFI=.903, SRMR= .075, RMSA=.043).
To test metric invariance, and confirm factor loading estimates were equivalent across
groups, and support the notion that respondents used the rating scales similarly, I conducted a
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multi-group moderation test using critical ratios for differences in AMOS. Results shown in the
table below, showed at least one parameter per construct that was not significantly different, thus,
partial invariance was achieved and the process continued (Hair et al., 2009).
Table 2.4 Metric Invariance
US
MEX
Estimate
P Estimate
DevColB <--DevCol
0.703 0.000
1.355
NPDPerf2 <--NPDPerf
1.003 0.000
0.995
NPDPerf4 <--NPDPerf
1.138 0.000
1.288
NPDPerf5 <--NPDPerf
1.142 0.000
1.257
NPDPerf6 <--NPDPerf
1.140 0.000
1.290
NPDPerf7 <--NPDPerf
1.059 0.000
1.435
DevUA2 <--DevUA
1.043 0.000
0.793
DevUA3 <--DevUA
1.015 0.000
0.945
DevUA4 <--DevUA
1.080 0.000
0.883
DevUA5 <--DevUA
1.124 0.000
0.992
ProcJus5 <--ProcJus
1.076 0.000
0.880
ProcJus6 <--ProcJus
1.031 0.000
0.730
Creat3 <--Creativity
0.824 0.000
0.892
Creat5 <--Creativity
1.102 0.000
1.136
Creat6 <--Creativity
1.042 0.000
1.096
DevPD5 <--DevPD
1.433 0.000
1.827
DevPD7 <--DevPD
1.959 0.000
2.017
DevCol2 <--DevColA
0.855 0.000
0.962
DevCol3 <--DevColA
0.861 0.000
0.911
DevCol11 <--DevColB
1.166 0.000
1.022
DevCol12 <--DevColB
1.016 0.000
1.071
DevComFreq3 <--DevComFr
1.316 0.000
1.085
DevComFreq4 <--DevComFr
1.441 0.000
1.283
DevComSafe2 <--- DevComSafe
1.210 0.000
0.704
DevComSafe4 <--- DevComSafe
1.043 0.000
0.768
Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10

P
z-score
0.003
1.349
0.000
-0.042
0.000
0.623
0.000
0.529
0.000
0.682
0.000
1.733*
0.000
-1.435
0.000
-0.405
0.000
-1.132
0.000
-0.792
0.000
-1.338
0.000 -2.016**
0.000
0.359
0.000
0.159
0.000
0.272
0.000
0.730
0.000
0.092
0.000
1.024
0.000
0.467
0.000
-0.767
0.000
0.315
0.000
-0.908
0.000
-0.504
0.000 -2.508**
0.000
-1.471

Validity and Reliability
I computed the composite reliability for each factor. In all cases the CR was above the
minimum threshold of 0.70, indicating the reliability of the factors.
To test for convergent validity, I calculated the AVE. For all factors, the AVE was above
0.50 demonstrating convergent validity.
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To test for discriminant validity, I compared the square root of the AVE (on the diagonal
in the matrix below) to all inter-factor correlations. All factors demonstrated adequate discriminant
validity as the diagonal values were greater than the correlations.
Table 2.5 Validity and Reliability
DevPD
NPDPerf
DevUA
ProcJus
Creativity
DevComFr
DevComSafe
DevCol

CR
0.749
0.887
0.881
0.847
0.845
0.759
0.764
0.770

AVE
0.507
0.568
0.598
0.649
0.579
0.513
0.520
0.627

MSV MaxR(H) DevPD NPDPerf DevUA ProcJus Creativity DevComFr DevComSafe DevCol
0.062
0.799 0.712
0.229
0.923 0.148
0.754
0.329
0.952 0.058
0.202
0.773
0.331
0.963 -0.002
0.479
0.501
0.806
0.203
0.970 0.080
0.403
0.154
0.277
0.761
0.306
0.973 0.248
0.438
0.420
0.553
0.396
0.717
0.331
0.975 -0.197
0.301
0.574
0.575
0.450
0.527
0.721
0.205
0.977 -0.071
0.304
0.402
0.394
0.097
0.323
0.453
0.792

Common Method Bias
Because the data for both IVs and DVs was collected using a single instrument (an online
survey), I conducted a common method bias test to determine if this affected the results of the
measurement model. I utilized the “unmeasured latent factor” method recommended by Podsakoff
et al. (2003), including a marker variable (Procedural Justice). I compared the unconstrained
common method factor model to a fully constrained (zero constrained) common method factor
model. I obtained non-significant results in the chi-square test (delta chi-square 120.15, delta df
312, p=1.000), suggesting that method bias is not an issue in the measures.

Final Model Fit
The table below indicates that the goodness of fit for the measurement model was
satisfactory.
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Table 2.6 Model Fit
Metric

Observed value

Recommended

cmin/df

1.545

Between 1 and 3

CFI

.935

>0.950

RMSEA

.048

<0.060

PCLOSE

.069

>0.050

SRMR

.0622

<0.09

Multivariate Assumptions
Multicollinearity
Examining correlations showed that Communication Safety Environment (.476) and
Communication Frequency (.438) and showed the highest relationship with the dependent
variable. In addition, no bivariate correlations among the independent variables were above 0.70.
I also examined collinearity statistics (tolerance and VIF values). All tolerance values were above
.1, and no VIF values were above 10, indicating no concerns for multicollinearity in the original
variables. It is important to note for the full model, that multiplicative terms and their constituents
are often highly correlated, yet this multicollinearity does not pose problems for the interpretation
of regression results (Friedrich, 1982).
Table 2.7 Regression Correlations
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Table 2.8 Collinearity Statistics

Normality
No major deviations from normality were found, as evidenced by a reasonably straight
diagonal line in the Normal P-P Plot. In addition, the Scatterplot of the standardized residuals
showed a rough rectangular distribution, with most of the scores concentrated in the middle. It is
also important to note, that sample size may reduce the detrimental effects of non-normality, and
that in sample sizes of 200 or more effects may be negligible (Hair et al., 2009).

Figure 2.2 Normal P-P Plot
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Figure 2.3 Scatterplot

Outliers and Influentials
The presence of outliers was inspected by examining the Scatterplots and looking for
absolute values higher than 3.3 (Tabachnick & Fidell, 2013). In addition, I examined values with
abnormal Cook’s distances, and opted to remove four values with abnormal Cook’s (> .1). The
final sample size was n=230.
Hypothesis Testing & Results
To test curvilinear effects, I began by standardizing variables and calculating the squared
terms. I used hierarchical multiple regression to test my hypothesis. Preliminary analyses were
conducted to ensure no violations of the assumptions of normality, linearity, multicollinearity, and
homoscedasticity. Cultural orientation and communication variables were entered in Step 1
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explaining 3.86% of the variance in creativity. Squared terms and interaction terms were entered
in Step 2. The total variance explained by the second model was 5.06%, F (53, 176), = 3.398,
p<.001.
Table 2.9 Model Summary
Model Summaryc
Change
Std.
Statistics
Error of
R
Adjusted
the
R Square
F
Sig. F
Model
R
Square R Square Estimate
Change
Change df1 df2 Change
1
.622a
.386
.370
.61690
.386
23.395
6 223
.000
2
.711b
.506
.357
.62317
.119
.905 47 176
.648
a. Predictors: (Constant), ZComRich, ZDevComSafe, ZDevPD, ZDevCol, ZDevUA, ZDevComFr
b. Predictors: (Constant), ZComRich, ZDevComSafe, ZDevPD, ZDevCol, ZDevUA, ZDevComFr, DevColInt2,
DevPDInt8, DevUAInt8, DevPDInt1, DevPDInt12, DevColInt17, ZDevColSq, ZDevUASq, DevColInt11, ZDevPDSq,
DevUAInt13, DevUAInt5, DevPDInt6, DevColInt8, DevUAInt14, DevUAInt2, DevColInt15, DevUAInt6, DevPDInt14,
DevUAInt9, DevUAInt1, DevPDInt2, DevColInt9, DevPDInt13, DevPDInt7, DevColInt10, DevColInt1, DevPDInt4,
DevUAInt12, DevColInt13, IntCom, DevUAInt15, DevPDInt9, DevPDInt3, DevColInt6, DevUAInt3, DevUAInt16,
DevUAInt4, DevColInt12, DevUAInt7, DevPDInt15, DevColInt14, DevColInt7, DevUAInt17, DevColInt16,
DevPDInt16, DevPDInt17
c. Dependent Variable: Creativity

Table 2.10 Regression ANOVA
ANOVAa
Model
1

Sum of Squares
df
Mean Square
F
Sig.
Regression
53.420
6
8.903
23.395
.000b
Residual
84.867
223
.381
Total
138.287
229
2
Regression
69.938
53
1.320
3.398
.000c
Residual
68.349
176
.388
Total
138.287
229
a. Dependent Variable: Creativity
b. Predictors: (Constant), ZComRich, ZDevComSafe, ZDevPD, ZDevCol, ZDevUA, ZDevComFr
c. Predictors: (Constant), ZComRich, ZDevComSafe, ZDevPD, ZDevCol, ZDevUA, ZDevComFr,
DevColInt2, DevPDInt8, DevUAInt8, DevPDInt1, DevPDInt12, DevColInt17, ZDevColSq,
ZDevUASq, DevColInt11, ZDevPDSq, DevUAInt13, DevUAInt5, DevPDInt6, DevColInt8,
DevUAInt14, DevUAInt2, DevColInt15, DevUAInt6, DevPDInt14, DevUAInt9, DevUAInt1,
DevPDInt2, DevColInt9, DevPDInt13, DevPDInt7, DevColInt10, DevColInt1, DevPDInt4,
DevUAInt12, DevColInt13, IntCom, DevUAInt15, DevPDInt9, DevPDInt3, DevColInt6, DevUAInt3,
DevUAInt16, DevUAInt4, DevColInt12, DevUAInt7, DevPDInt15, DevColInt14, DevColInt7,
DevUAInt17, DevColInt16, DevPDInt16, DevPDInt17
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Table 2.11 Regression Results
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Examining the results, Communication Safety Environment had a positive direct effect on
Creativity (beta = .654, p<.001), as well as Power Distance Orientation (beta= .237, p<.01). In
addition, Uncertainty Avoidance showed a negative direct effect (beta= -.499, p<.001). Power
Distance Orientation (beta= -.227, p<.05) showed significant negative results for its squared term,
suggesting an inverted u-shaped relationship as hypothesized (In support of H2). In addition, the
following interaction terms showed significant results: Interaction term 8 (beta= .271, p<.01),
which considered the moderating effect of Communication Richness on the linear relationship
between Power Distance and Creativity. Interaction term 12 (beta= -.271, p<.05), considered the
moderating effect of both Communication Richness and Communication Safety Environment on
the linear relationship between Power Distance and Creativity. And interaction term 14 (beta=
.002, p<.05), which considered the moderating effect of both Communication Safety Environment
and Communication Richness on the curvilinear effect of Power distance on Creativity (in support
of H7b, H9b). Aside from H2, H7b, and H9b, all other hypotheses were rejected (H1, H3, H7 a,c,
H8 a,b,c, H9 a,c).
Discussion

Figure 2.4 Interaction Plots
72

Results suggest that in environments with low communication safety, and low power
distance orientation, high communication channel richness affected creativity negatively. In the
observed setting creativity was the lowest. These teams are less culturally accepting of inequalities,
thus, being in a climate where they are not able to freely express themselves probably affected
their creative performance. We can also observe how creative performance significantly increased
in setting where power distance is culturally accepted. Here a low safety environment is probably
aligned with a high power-distance culture, in the sense that employees may not feel comfortable
expressing their disagreements. In these settings, a rich communication channel significantly
added to a team’s creative performance.
We can also observe that in setting where communication is deficient, in the sense of a low
safety environment and low channel richness, creative performance is average, with a slight drop
in cultures with high power distance, as they probably expect to be told what to do.
We can observe too, that in settings with high communication safety, but low channel
richness, performance is slightly better where cultural orientations are moderate in power distance.
Lastly, we can observe that in environments were the communication safety environment is highly
safe and communication channels are very rich, then, having a mixture of cultural orientations or
a moderate power distance orientation is the most beneficial for a team’s creative performance.

Theoretical Contribution
Results of the study add to the informational diversity-cognitive resource perspective (Cox
& Blake, 1991), and answer the call for more complex theoretical conceptualizations of the role
of diversity on creativity (Harrison & K. J. Klein, 2007; van Knippenberg & Schippers, 2007),
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showing the complexities of the interrelation between cultural diversity, communication safety
environment, and communication richness, on team creative performance.

Managerial Implications
Results suggest that team’s creative performance is optimized with culturally diverse or
moderate orientations on power distance with high communication safety environments and rich
communication channels. Results also suggest that in high communication safety environments
with low channel richness, a mixture of power distance cultural orientation might be slightly
beneficial for teams seeking to produce creative outcomes. In addition, that high communication
safety environments are more important than rich communication channels for optimizing team
creative performance, in fact, results suggest that rich communication channels in low
communication safety environments may be detrimental for team performance in low power
distance team cultural orientations.
Limitations & Further Research
The study was conducted using a Qualtrics survey panel considering managerial
perceptions of team members’ orientations. Further studies could involve NPD teams and capture
individual team member orientations. While common method bias was accounted for in the results,
examining teams, would also reduce this potential bias. In addition, more objective measures for
team performance (sales, market share, etc.) could be considered, not just those involving
managerial perceptions. Further studies could also compare differences in the effects on novelty
from having a mixture of members who prefer to work in teams, with those that don’t follow group
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norms, with teams composed of members that both prefer to work in teams but don’t follow group
norms.
3.2.4 Foreign Culture Representation
After data cleanup, my sample of 234 respondents included 90 that were internationally
dispersed, that is, teams that had more than one country involved in the NPD process. Out of those
90, there were only seven respondents that had no foreign representation, that is, neither the home
country was represented abroad, or at least one of the foreign country participants, were
represented in the home team. The size of the sample, did not allow for a proper test of the
hypothesis as originally described, so I opted to examine the influence of both international
distribution and foreign representation on creativity, when compared to domestically distributed
NPD teams.
To test for the three-way interactions, I created the required interaction terms in SPSS and
ran a hierarchical multiple regression to test the hypothesis. In addition to the previous cleaning of
the data, I removed the 7 respondents that were internationally distributed, but did not have any
type of foreign representation. I also removed 5 respondents that did not specify the countries that
were involved in the NPD process, and those that had local or foreign representation. The resulting
sample size was 222.
Multivariate Assumptions
Multicollinearity
Examining correlations showed that Communication Safety Environment (.491) and
Communication Frequency (.466) and showed the highest relationship with the dependent
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variable. In addition, no bivariate correlations among the independent variables were above 0.70.
I also examined collinearity statistics (tolerance and VIF values). All tolerance values were above
.1, and no VIF values were above 10, indicating no concerns for multicollinearity in the original
variables. It is important to note for the full model, that multiplicative terms and their constituents
are often highly correlated, yet this multicollinearity does not pose problems for the interpretation
of regression results (Friedrich, 1982).
Table 2.12 Regression Correlations (Foreign Representation)

Table 2.13 Collinearity Statistics (Foreign Representation)

Normality
No major deviations from normality were found, as evidenced by a reasonably straight
diagonal line in the Normal P-P Plot. In addition, the Scatterplot of the standardized residuals
showed a rough rectangular distribution, with most of the scores concentrated in the middle. It is
also important to note, that sample size may reduce the detrimental effects of non-normality, and
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that in sample sizes of 200 or more effects may be negligible (Hair et al., 2009). It is also important
to note that heteroscedasticity does not invalidate the analysis, and may be the result of an
interaction of an IV with another variable not part of the regression (Tabachnick & Fidell, 2013).

Figure 2.5 Normal P-P Plot (Foreign Representation)
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Figure 2.6 Scatterplot (Foreign Representation)
Outliers and Influentials
The presence of outliers was examined by looking at the Scatterplots and looking for
absolute values higher than 3.3 (Tabachnick & Fidell, 2013). In addition, I examined values with
abnormal Cook’s distances, and opted to remove one abnormal value (> .1). The final sample size
was n=221.
Hypothesis Testing & Results

To test curvilinear effects, I began by standardizing variables and calculating the squared
terms. I used hierarchical multiple regression to test my hypothesis. Preliminary analyses were
conducted to ensure no violations of the assumptions of normality, linearity, multicollinearity, and
homoscedasticity. Cultural orientation and communication variables were entered in Step 1
explaining 4.16% of the variance in creativity. Squared terms and interaction terms were entered
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in Step 2. The total variance explained by the second model was 6.6%, F (109, 111), = 1.979,
p<.001.
Table 2.14 Model Summary (Foreign Representation)
Model Summaryc
Change
Std.
Statistics
Adjusted
Error of
R
R
the
R Square
F
Sig. F
Model
R
Square
Square
Estimate
Change
Change df1
df2 Change
1
.645a
.416
.397
.61029
.416
21.713
7 213
.000
2
.813b
.660
.327
.64508
.244
.781 102 111
.897
a. Predictors: (Constant), ZFR, ZDevPD, ZDevUA, ZComRich, ZDevComFr, ZDevCol, ZDevComSafe
b. Predictors: (Constant), ZFR, ZDevPD, ZDevUA, ZComRich, ZDevComFr, ZDevCol, ZDevComSafe, FRInt24,
FRInt1, DevColInt2, FRInt33, FRInt10, DevPDInt8, DevPDInt1, FRInt18, DevUAInt8, FRInt26, DevPDInt12, FRInt40,
ZDevColSq, DevColInt17, FRInt7, FRInt44, ZDevUASq, ZDevPDSq, FRInt5, DevColInt11, DevPDInt6, FRInt4,
FRInt28, FRInt41, DevColInt8, DevPDInt7, FRInt29, FRInt2, FRInt35, FRInt32, FRInt45, DevUAInt13, FRInt47,
FRInt27, FRInt31, FRInt8, DevPDInt13, DevColInt10, DevUAInt2, DevUAInt1, FRInt14, DevPDInt2, DevUAInt9,
FRInt38, FRInt22, DevColInt9, FRInt3, DevColInt1, DevPDInt4, DevPDInt14, DevUAInt4, DevColInt5, FRInt11,
DevPDInt9, FRInt42, FRInt13, FRInt43, DevUAInt12, FRInt49, IntCom, FRInt36, FRInt25, FRInt12, DevColInt13,
DevColInt15, FRInt9, FRInt30, FRInt39, FRInt6, DevUAInt16, DevColInt3, FRInt52, DevColInt12, DevPDInt15,
FRInt17, FRInt37, DevUAInt3, FRInt50, DevColInt6, DevUAInt15, FRInt48, FRInt23, FRInt21, FRInt34, FRInt46,
FRInt16, DevUAInt14, DevColInt7, DevUAInt7, FRInt53, DevUAInt6, DevColInt14, FRInt20, FRInt19, FRInt15,
DevColInt16, DevUAInt17, DevPDInt16, DevPDInt17, FRInt51, FRInt54, FRInt55
c. Dependent Variable: Creativity

Table 2.15 Regression ANOVA (Foreign Representation)
ANOVAa
Model
1

Sum of Squares
Regression
Residual

df
56.610
79.332

Mean Square
7
213

F
8.087
.372

Sig.
21.713

.000b

Total
135.942
220
Regression
89.751
109
.823
1.979
.000c
Residual
46.190
111
.416
Total
135.942
220
a. Dependent Variable: Creativity
b. Predictors: (Constant), ZFR, ZDevPD, ZDevUA, ZComRich, ZDevComFr, ZDevCol, ZDevComSafe
c. Predictors: (Constant), ZFR, ZDevPD, ZDevUA, ZComRich, ZDevComFr, ZDevCol, ZDevComSafe,
FRInt24, FRInt1, DevColInt2, FRInt33, FRInt10, DevPDInt8, DevPDInt1, FRInt18, DevUAInt8, FRInt26,
DevPDInt12, FRInt40, ZDevColSq, DevColInt17, FRInt7, FRInt44, ZDevUASq, ZDevPDSq, FRInt5,
DevColInt11, DevPDInt6, FRInt4, FRInt28, FRInt41, DevColInt8, DevPDInt7, FRInt29, FRInt2, FRInt35,
FRInt32, FRInt45, DevUAInt13, FRInt47, FRInt27, FRInt31, FRInt8, DevPDInt13, DevColInt10, DevUAInt2,
DevUAInt1, FRInt14, DevPDInt2, DevUAInt9, FRInt38, FRInt22, DevColInt9, FRInt3, DevColInt1, DevPDInt4,
DevPDInt14, DevUAInt4, DevColInt5, FRInt11, DevPDInt9, FRInt42, FRInt13, FRInt43, DevUAInt12, FRInt49,
IntCom, FRInt36, FRInt25, FRInt12, DevColInt13, DevColInt15, FRInt9, FRInt30, FRInt39, FRInt6,
DevUAInt16, DevColInt3, FRInt52, DevColInt12, DevPDInt15, FRInt17, FRInt37, DevUAInt3, FRInt50,
DevColInt6, DevUAInt15, FRInt48, FRInt23, FRInt21, FRInt34, FRInt46, FRInt16, DevUAInt14, DevColInt7,
DevUAInt7, FRInt53, DevUAInt6, DevColInt14, FRInt20, FRInt19, FRInt15, DevColInt16, DevUAInt17,
DevPDInt16, DevPDInt17, FRInt51, FRInt54, FRInt55
2
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Table 2.16 Regression Coefficients
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Examining the results, we see that Communication Safety Environment had a direct
positive effect on Creativity (beta=.737, p<.01), as well as Power Distance Orientation (beta=.481,
p<.01). In addition, Uncertainty Avoidance showed a negative direct effect on Creativity (beta=.674, p<.001), and an inverted u-shaped curvilinear relationship with Creativity (beta= -570,
p<.05), in support of H3. Only one of the interaction terms was significant (beta =-.1.330, p<.05).
This interaction term examined a three-way interaction, the moderating effect of Foreign
Representation, on the moderating effect of Communication Frequency on the inverted curvilinear
relationship between uncertainty avoidance and Creativity, in support of H10i.
Discussion

Figure 2.7 Interaction Plots (Foreign Representation)
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An examination of the plot of significant effects shows that teams with cultural orientations
that embrace uncertainty fare reasonably well, creatively speaking, regardless of their international
dispersion, foreign representation, or communication frequencies outside the team. Still, as
expected, to produce the most creative outcome, it is ideal for teams to have dispersion and
representation, as this allows access to relevant expertise (Kirkman et al., 2002). We observe the
highest creative outputs for teams in these contexts, regardless of their level of communication
with the outside. The following performance level of team creativity, for teams low in uncertainty
avoidance, are teams that are internationally distributed, represented, and have high levels of
communication outside of the team. This suggests that teams may be accessing resources relevant
for creativity outside of their team. Lastly, the plot shows that teams low in uncertainty avoidance
show the lowest creative performance when the teams are not dispersed or represented and have
low levels of outside communication.
Concerning the creative output of teams that have cultural orientations that avoid
uncertainty, we can observe significant differences in team creative performance. Teams with the
highest creative performance, are teams that are internationally distributed and represented, but
have low levels of communication outside of the team unit. It appears that dispersion and
representation, is giving these teams access to relevant information for producing a creative output,
and that the creative process is well laid out that it is not promoting high levels of communication
outside the team. The next level of creative performance concerns domestic teams with high levels
of communication outside the team. It would appear, that these communications are granting them
the access to information relevant for the creative process, without the cognitive pressure of
dealing with international dispersion.
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The lower levels of creative performance for teams high in uncertainty avoidance include
those teams that have no dispersion and low communication frequencies, and those are dispersed
and have high communication frequencies. In the first scenario, it may be that these teams have no
access to enough relevant information to produce a creative output, and due to their need to follow
norms and procedures, they cannot break molds by themselves to produce a creative output. In the
last scenario, it may be, that similar to the effects of internal communication, high external
communication, in addition to international dispersion, may be leading to cognitive overload and
production blocking (Kratzer, O. T. A. J. Leenders, & Engelen, 2004), due to the difficulty these
teams have in handling uncertainty.
In general, we can observe that that the patterns of performance support the notion that
diversity in team orientation or a moderate uncertainty avoidance orientation is beneficial for
producing a more creative output. We can observe this in three inverted u-shaped relationships,
some more pronounced than others. In environments that are dispersed, and have high levels of
communication, it seems that adding cultural diversity, enhances the teams creative output, if they
are still able to handle some uncertainty. Successfully integrating cultural diversity, international
dispersion and representation, as well as high communication levels, leads to one of the highest
levels of creative performance. In addition, diversity in a team’s cultural orientation on uncertainty
avoidance, seems to significantly help teams that are not internationally distributed nor have high
levels of communication outside of the team, as this diversity may add relevant elements to
improve their creative output. It seems that this may also enhance but in a smaller degree the levels
of creativity in teams that are not dispersed but have higher levels of communication outside of
the team.

83

A unique case of creative performance depicted in the plots is for teams that are dispersed
but have low levels of communication with the outside. In this scenario, we can observe a u-shaped
relationship concerning the effect of cultural orientation. These environments appear to be
hindered by a mixture or diversity in cultural orientations concerning uncertainty avoidance.
Teams with low external communication may experience high cohesiveness (Sivasubramaniam et
al., 2012), in these situations it may become more difficult to integrate cultural diversity, which
may hinder creative performance.

Theoretical Contribution
Results of the study add to the informational diversity-cognitive resource perspective (Cox
& Blake, 1991), and answer the call for more complex theoretical conceptualizations of the role
of diversity on creativity (Harrison & K. J. Klein, 2007; van Knippenberg & Schippers, 2007),
showing the complexities of the interrelation between cultural diversity, external communication,
and foreign dispersion, on team creative performance.

Managerial Implications
Results suggest in terms of team composition, that moderate diversity in uncertainty
avoidance, leaning towards tolerance for uncertainty, may lead to the highest creative performance.
Managers dealing with teams in cultural settings with low uncertainty avoidance have great
potential to produce a creative outcome, and may improve their chances by including foreign
participants. If this is not possible, a gain in performance may still be achieved by fostering high
level of outside communication. Managers operating in environments characterized by high
uncertainty avoidance, may have a more difficult time producing a creative output than their
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counterparts. In these settings, dispersion and foreign representation may benefit creative
performance, but only after achieving cohesiveness. If this is not possible, then a domestic team
with high levels of outside communication may be the more suitable option.
If dealing with teams in diverse cultural contexts, the optimal choice seems to have a
dispersed team with high external communication, as stated initially. Diverse domestic teams seem
to operate equally well regardless of their levels of communication outside of the team. There may
not be sufficient relevant information domestically outside of the team in an already diverse setting
to influence creative performance. As mentioned previously, caution should be taken in dispersed
teams that have low levels of external communication, as this may not bring in relevant
environmental information for the creative process, and may only operate adequately in settings
of similarity due to their gained cohesiveness.
Limitations and Further Studies
The study was conducted using a Qualtrics survey panel considering managerial
perceptions of team members’ orientations. Further studies could involve NPD teams and capture
individual team member orientations. While common method bias was accounted for in the results,
examining teams, would also reduce this potential bias. In addition, more objective measures for
team performance (sales, market share, etc.) could be considered, not just those involving
managerial perceptions. Due to the small sample size, a proper distinction between dispersed and
represented teams, vs. dispersed and not represented teams could not be examined. Further studies
could examine this relationship.
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3.2.5 Commercialization Phase Data Analysis and Hypothesis Testing
Data Screening
For the purposes of study 2B, I focused on the NPD teams with and without international
distribution during the commercialization phase, this resulted in a sample equal to 239 US and
Mexican-based respondents (139 US based, 100 Mex based). Issues with respect to missing data,
unengaged responses, outliers, and normality, were already dealt with in the screening conducted
during study 2A.
Exploratory Factor Analysis
I conducted an EFA using Maximum Likelihood with Promax rotation, to see if the
observed variables loaded together as expected, were adequately correlated, and met criteria of
reliability and validity. I chose this method, as this is the one used in AMOS, which I used for the
CFA. I address each of these below for the final nine-factor model depicted in the pattern matrix
below.

Adequacy
The KMO and Bartlett’s test for sampling adequacy was significant at .869 and the
communalities for each variable were sufficiently high (all above 0.3), indicating the chosen
variables were adequately correlated for a factor analysis. The reproduced matrix showed 6% nonredundant residuals greater than 0.05, further confirming the adequacy of the variables and 9-factor
model which explained 58.012% of the variance.
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Validity
As evidence of convergent validity, all loadings were above .5, except for ComComSafe2
which loaded at .475. I kept this item in order to keep at least three indicators for this construct,
and given that this is still considered sufficient for the sample size. As evidence of discriminant
validity there were no cross loadings above .3, and factor correlations were below .7.
Table 2.17 Pattern Matrix (Commercialization)
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Table 2.18 Factor Correlation Matrix (Commercialization)

Reliability
The Cronbach’s alphas for the extracted factors are shown below. As evidence of
reliability, all alphas were above 0.70.
Table 2.19 Scale Reliabilities (Commercialization)
Factor Label

Cronbach’s alpha

Collectivism

.875

Power Distance

.822

Uncertainty Avoidance

.897

Communication Safety Environment

.801

Communication Frequency

.805

New Product Development Performance

.896

Procedural Justice

.860

Creativity

.859

88

Confirmatory Factor Analysis
Invariance Tests
Given that the sample was composed of respondents from two different cultures (Mexico
and U.S.), I conducted invariance tests to determine if the model structure was equivalent across
groups.
I did a configural invariance test and obtained adequate goodness of fit when examining a
freely estimated model across two groups (CFI=.930, SRMR= .0522, RMSA=.047).
To test metric invariance, and confirm factor loading estimates were equivalent across
groups, and support the notion that respondents used the rating scales similarly, I conducted a
multi-group moderation test using critical ratios for differences in AMOS. Results shown in the
table below, showed at least one parameter per construct that was not significantly different, thus,
partial invariance was achieved and the process continued (Hair et al., 2009).
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Table 2.20 Metric Invariance (Commercialization)
US
MX
Estimate
P Estimate
ColB <--Col
1.082 0.000
1.282
ColB <--e45
0.733 0.000
0.531
NPDPerf2 <--NPDPerf
0.998 0.000
0.997
NPDPerf4 <--NPDPerf
1.142 0.000
1.286
NPDPerf5 <--NPDPerf
1.147 0.000
1.262
NPDPerf6 <--NPDPerf
1.140 0.000
1.292
NPDPerf7 <--NPDPerf
1.058 0.000
1.429
ComUA2 <--UA
1.287 0.000
0.971
ComUA3 <--UA
1.155 0.000
1.007
ComUA4 <--UA
1.071 0.000
0.805
ComUA5 <--UA
1.353 0.000
0.925
ProcJus4 <--PJ
1.348 0.000
1.405
ProcJus5 <--PJ
1.382 0.000
1.250
ProcJus6 <--PJ
1.422 0.000
1.030
Creat5 <--- Creativity
1.342 0.000
1.302
Creat6 <--- Creativity
1.035 0.000
1.208
ComPD6 <--- PowerDist
0.670 0.000
1.218
ComPD7 <--- PowerDist
1.004 0.000
1.936
ComCol2 <--ColA
0.885 0.000
0.862
ComCol3 <--ColA
0.949 0.000
0.930
ComCol14 <--ColB
0.933 0.000
0.893
ComCol15 <--ColB
0.840 0.000
0.905
ComComFreq3 <--- ComFreq
1.180 0.000
1.077
ComComFreq4 <--- ComFreq
1.345 0.000
1.357
ComComSafe2 <--- ComSafe
0.934 0.000
0.740
ComComSafe4 <--- ComSafe
0.944 0.000
1.019
Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10

P
z-score
0.000
0.688
0.008
-0.909
0.000
-0.004
0.000
0.598
0.000
0.534
0.000
0.688
0.000
1.705*
0.000 -1.853*
0.000
-0.828
0.000 -1.795*
0.000 -2.494**
0.000
0.207
0.000
-0.521
0.000
-1.584
0.000
-0.148
0.000
0.789
0.016
1.069
0.022
1.093
0.000
-0.209
0.000
-0.166
0.000
-0.321
0.000
0.443
0.000
-0.559
0.000
0.049
0.000
-1.241
0.000
0.475

Validity and Reliability
I computed the composite reliability for each factor. In all cases the CR was above the
minimum threshold of 0.70, indicating the reliability of the factors.
To test for convergent validity, I calculated the AVE. For all factors, the AVE was above
0.50 demonstrating convergent validity, except for Power Distance (.453). However, per Malhotra
and Dash (2011: 702), I concluded convergent validity based on its CR alone.
To test for discriminant validity, I compared the square root of the AVE (on the diagonal
in the matrix below) to all inter-factor correlations. All factors demonstrated adequate discriminant
validity as the diagonal values were greater than the correlations.
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Table 2.21 Validity and Reliability (Commercialization)
ComSafe
NPDPerf
UA
PJ
Creativity
PowerDist
ComFreq
Col

CR
0.805
0.887
0.899
0.849
0.834
0.712
0.824
0.784

AVE
0.580
0.568
0.641
0.587
0.632
0.453
0.610
0.646

MSV MaxR(H) ComSafe NPDPerf UA
PJ
Creativity PowerDist ComFreq Col
0.449
0.812
0.762
0.241
0.926
0.304
0.754
0.317
0.956
0.563
0.189 0.800
0.305
0.966
0.552
0.491 0.396 0.766
0.119
0.973
0.314
0.345 0.081 0.238
0.795
0.032
0.975
-0.084
0.152 0.014 -0.073
0.049
0.673
0.494
0.978
0.620
0.347 0.349 0.435
0.326
0.179
0.781
0.494
0.979
0.670
0.326 0.460 0.416
0.234
0.049
0.703 0.804

Common Method Bias
Because the data for both IVs and DVs was collected using a single instrument (an online
survey), I conducted a common method bias test to determine if this affected the results of the
measurement model. I utilized the “unmeasured latent factor” method recommended by Podsakoff
et al. (2003), including a marker variable (Procedural Justice). I compared the unconstrained
common method factor model to a fully constrained (zero constrained) common method factor
model. I obtained non-significant results in the chi-square test (delta chi-square 55.9, delta df 213,
p=1.000), suggesting that method bias is not an issue in the measures.

Final Model Fit
The table below indicates that the goodness of fit for the measurement model was
satisfactory.
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Table 2.22 Model Fit (Commercialization)
Metric

Observed value

Recommended

cmin/df

1.395

Between 1 and 3

CFI

.955

>0.950

RMSEA

.041

<0.060

PCLOSE

.984

>0.050

SRMR

.0503

<0.09

Multivariate Assumptions
Multicollinearity
Examining correlations showed that the two independent variables had high correlation
with the dependent variable (Communication Frequency .422, Collectivism .412). In addition,
some bivariate correlations among the independent variables were above .70 (Collectivism with
Safe Communication, and Collectivism with Communication Frequency). I also examined
collinearity statistics (Tolerance and VIF values). All tolerance values were above .1, and no VIF
values were above 10, indicating no concerns for multicollinearity.
Table 2.23 Regression Correlations (Commercialization)
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Table 2.24 Collinearity Statistics (Commercialization)

Normality
No major deviations from normality were found, as evidenced by a reasonably straight
diagonal line in the Normal P-P Plot. In addition, the Scatterplot of the standardized residuals
showed a rough rectangular distribution, with most of the scores concentrated in the middle.

Figure 2.8 Normal P-P Plot (Commercialization)
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Figure 2.9 Scatterplot (Commercialization)

Outliers and Influentials
The presence of outliers was examined by looking at the Scatterplots and looking for
absolute values higher than 3.3 (Tabachnick & Fidell, 2013). In addition, I examined values with
abnormal Cook’s distances (>.1) and opted to remove them. The final sample size was n=233.
Hypothesis Testing & Results

To examine the effects of creativity and culture on New Product Development
performance, I conducted standard multiple regression in SPSS. To test for moderation effects, I
standardized variables and calculated interaction terms. I performed preliminary analyses to ensure
no violations of the assumptions of normality, linearity, multicollinearity, and homoscedasticity.
The resulting model explained 29.3% of the variance F (32, 200) = 4.006, p<0.001.
Creativity had a significant positive impact on new product development performance
(.291, p <0.001), in support of H4. The rest of the hypothesis were not supported. In the analysis,
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I also examined the cultural effect of Uncertainty Avoidance. Four interaction terms, Uncertainty
Avoidance x Communication Richness (-.240, p<.05), Uncertainty Avoidance x Communication
Safety Environment (.032, p<.05), Uncertainty Avoidance x Communication Frequency (.185,
p<.01), and Uncertainty Avoidance x Communication Safety Environment x Communication
Frequency x Communication Richness (.330, p<.01) were significant.
Table 2.25 Model Summary (Commercialization)

Table 2.26 Regression ANOVA (Commercialization)

Table 2.27 Regression Coefficients (Commercialization)
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Discussion
Results align with previous research suggesting the positive linear relationship between
creativity and innovation, considering creativity as an idea that is both novel and useful. In
addition, although power distance and collectivism-individualism are suggested to be the most
critical cultural dimensions in NPD implementation (Mitchell, B. Smith, Seawright, & Morse,
2000), results suggest that Uncertainty Avoidance may also play a role in NPD performance.
To better examine regression results, I created a series of plots, shown below, of the
significant relationships. The first three plots consider the separate influence of the
communication variables, on the relationship between uncertainty avoidance and NPD
performance.
As evidenced below, teams low in uncertainty avoidance seem to benefit slightly from
low external communication frequency and a low safe communication environment, but a rich
communication channel. It may be that the noise generated from frequent external
communications and members’ expressions of thoughts and feelings is deterring smooth
implementations, while the cultural disregard for detailed job instructions, may be compensated
by a rich communication.
On the other hand, teams high in uncertainty avoidance, seem to benefit from frequent
external communications and a safe environment, but their implementation performance is
hindered by a rich communication channel. It may be that frequent external communications and
a safe environment, is beneficial for these types of team environments, as members are better
able to get detailed instructions for their jobs, as well as written as opposed to face to face
communications.
The last plot considers the effect of all three communication variables. As suggested by
the previous plots, high levels of overall communication seem to deter performance of teams
with low uncertainty avoidance orientations, while the same level of communication may be
beneficial for teams with high uncertainty avoidance orientations.
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Figure 2.10 Interaction Plot 1 (Commercialization)

Figure 2.11 Interaction Plot 2 (Commercialization)

Figure 2.12 Interaction Plot 3 (Commercialization)
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Figure 2.13 Interaction Plot 4 (Commercialization)

Theoretical Contribution
Results add to the cognitive resource perspective on how diversity plays a positive role in
team performance by allowing more access to resources, and highlight the subtleties of the role of
cultural diversity and communication processes in new product development implementation team
performance. Results account for three dimensions of communication (environment safety,
richness and frequency), to explain team performance in different cultural settings.

Managerial Implications
While results suggest that both high and low uncertainty avoidance oriented teams are able
to perform effectively in NPD implementation tasks, they propose the optimal communication
strategies for these two types of orientations. Given that most NPD implementation efforts are
conducted in countries characterized by high uncertainty avoidance (Mexico, India, China),
managers may optimize NPD results by implementing a high-safety communication environment,
with low channel richness, yet frequent external communication. Results also suggest that if
implementation efforts are conducted in countries or teams with a low uncertainty avoidance
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orientation, NPD efforts may be optimized with moderate or low overall communication, operating
in a channel rich, low safety environment, with infrequent external communications.
Limitations & Further Research
The study was conducted using a Qualtrics survey panel considering managerial
perceptions of team members’ orientations. Further studies could involve NPD teams and capture
individual team member orientations. While common method bias was accounted for in the results,
examining teams, would also reduce this potential bias. In addition, more objective measures for
team performance (sales, market share, etc.) could be considered, not just those involving
managerial perceptions. Further studies could also explore the role of the level of richness of NPD
teams’ first team encounter, as well as team tenure, in examining the effect of cultural diversity
and communication on NPD implementation performance.
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Appendix A
Sullivan’s (2009) Empirical organizational creativity studies in AMJ and JAP from 1998 to 2008 (Pag.
508-509)

Reference
Ng and Feldman
(2008)

Pearsall et al. (2008)

Shin and Zhou
(2007)

George and Zhou
(2007)

Alge et al. (2006)

Journal
JAP

JAP

JAP

AMJ

JAP

Construct definition
‘‘...the extent to which
employees generate new and
useful ideas...’’ (p. 395)

No formal definition of team
creativity was provided.
Instructions provided to
experiment participants
instructed that they generate
‘‘...original, practical ideas...’’
(p. 228)
‘‘...team creativity [is] the
production of novel and useful
ideas...’’ (p. 1710)

‘‘Creativity, the production of
novel and useful ideas ...’’ (p.
606)

‘‘... the generation of new ideas,
products or procedures useful to
organizations ...’’ (p. 224)
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Operational
definition
Meta-analysis
utilizing previously
developed reflective
indicators of
creativity a common
latent construct
Independent judges
assessed the overall
creativity of each
idea generated using
a single, 6-point
item, ranging from
very uncreative to
extremely creative
Averaged four items
assessing three
aspects (e.g., idea
newness,
significance, and
usefulness) of team
creativity within an
R&D context
Used Zhou and
George’s (2001) 13item scale to measure
creativity. Used the
average of these 13
items to measure
creativity
Used a 5-item
shortened version of
Zhou and George’s
(2001) 13-item scale
to measure creativity.

Used the average of
these 5 items to
measure creativity

Baer and Oldham
(2006)

JAP

‘‘Creativity refers to the
production of ideas about
products, practices, processes,
or procedures that are (a) novel
and (b) potentially useful to the
organization (Amabile 1996).’’
(p. 964)

Used a 4-item
shortened version of
Zhou and George’s
(2001) 13-item scale
to measure creativity.
Used the average of
these 4 items to
measure creativity

Fong (2006)

AMJ

‘‘... Organizational creativity
has been defined as ‘the product
of novel and useful ideas (e.g.,
Amabile 1996; George and
Zhou 2002; Madjar et al.
2002).’’ (p. 1019)

Divergent and
creative thinking
were measured using
the Remote
Associations Task
(RAT)

Perry-Smith (2006)

AMJ

‘‘Creativity ... is the generation The average of 5
of novel and appropriate ideas,
items measuring
products, processes, or solutions creativity was used
(Amabile 1983; Shalley
1995).’’ (p. 86)

Gilson et al. (2005)

AMJ

‘‘A creative work process is ...
directed at developing novel
solutions that might work
[useful] for various tasks
(Drazin et al. 1999).’’ (p. 522)

The average of 3
items measuring the
creativity of a team’s
environment was
used

Shin and Zhou
(2003)

AMJ

‘‘the generation of new and
useful ideas concerning
products, services, processes,
and procedures in organizations
...’’ (p. 703)

Used Zhou and
George’s (2001) 13item scale to measure
creativity. Used the
average of these 13
items to measure
creativity

Farmer et al. (2003)

AMJ

‘‘...novelty and usefulness of
ideas is at the center of the
definition we adopted in the
current study.’’ (p. 619)

Utilized four
reflective indicator
items from Tierney et
al. (1999) to develop
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a common latent
creativity construct
Zhou (2003)

JAP

‘‘the present study defines
creativity as employees’
generation of novel and useful
ideas concerning procedures
and processes used at work
(Amabile 1988; Oldham and
Cummings 1996; Shalley
1991).’’ (p. 413)

Madjar et al. (2002)

AMJ

‘‘...employee creativity [is] the
An average of three
production of ideas, products, or items measuring
procedures that are (1) novel or creativity was used
original and (2) potentially
useful to the employing
organization (Amabile 1996).’’
(p. 757)

Taggar (2002)

AMJ

‘‘A product or response is
creative when observers
independently agree that it is
novel and appropriate, useful,
correct, or valuable to the task
at hand.’’ (p. 315)

A global measure of
creativity was used
that asked how
creative a person had
been relative to
peers. An average of
four experts’
evaluations of the
global measure was
used

George and Zhou
(2002)

JAP

‘‘Creative performance in the
workplace must meet two
conditions: The ideas generated
must be (a) novel and (b)
useful.’’ (p. 687)

A 13-item scale was
developed to measure
creativity. These
items were averaged
to develop a single
composite of
creativity

De Dreu and West
(2001)

JAP

No formal conceptual definition
of creativity was offered, but it
seems as the conceptualization
was in terms of individual
divergent thinking (minority
dissent) within a group.

A 4-item, 5-point,
scale of minority
dissent was created
and averaged to
develop a single
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Used the average of
12 items from the
George and Zhou
(2001) scale to
measure creativity

composite of
minority dissent
George and Zhou
(2001)

Zhou and George
(2001)

Shalley et al. (2000)

Amabile and Conti
(1999)

JAP

AMJ

AMJ

AMJ

“...determinants of creative
behavior—the production of
novel and useful ideas by
employees...’’ (p. 513)

‘‘...creativity, in an
organizational context, refers to
the generation of novel and
potentially useful ideas
(Amabile 1988; Woodman et al.
1993). An idea must have both
novelty and usefulness to be
considered creative.’’ (p. 683)
‘‘...creativity involves the
production, conceptualization,
or development of novel and
useful ideas, processes, or
procedures by and individual or
by a group of individuals
working together (Amabile
1988; Shalley 1991). ... the
definition of a creative strategy
or solutions ... [is] some degree
in identifying original and better
ways to accomplish some
purpose.’’ (p. 215)

‘‘...creativity [is the] generation
of ... new and useful ideas
(Amabile 1983).’’ (p. 630)
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A 13-item scale was
developed to measure
creativity. These
items were averaged
to develop a single
composite of
creativity
A 13-item scale was
developed to measure
creativity. These
items were averaged
to develop a single
composite of
creativity
Two, singular and
overall, measures of
creativity were used
and were averaged.
The items were:
1. A perceptual, selfreport, measure (4 =
very true, 1 = not true
at all): ‘‘My job
requires me to be
creative’’
2. A creativity rating
from the Dictionary
of Occupational
Titles that rates jobs
from -1 (routine,
concrete, organized
work) to ?1 (abstract
and creative work)
To assess the
dependent variable,
creativity, a criterion
scale for creativity
from the work

environment survey,
KEYS, was used. Six
items assessed
creativity, and a
composite scale for
this criterion variable
was generated using
these items
Zhou (1998)

JAP

‘‘Creativity refers to
employees’ generation of novel
and useful ideas (Amabile
1983).’’ (p. 261)
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Used one item on an
11-point scale that
asked participants to
evaluate overall
creativity from 1 (not
creative at all) to 11
(extremely creative)

Appendix B
Creativity (Moreau & Dahl, 2005)
Novelty
1

2

3

4

5

6

Not at all original
1

2

Very original
3

4

5

6

Not at all innovative
1

2

7

7
Very innovative

3

4

5

6

Not at all creative

7
Very creative

Appropriateness
1

2

3

4

5

6

Not at all practical
1

2

Very practical
3

4

5

6

Not at all effective
1

2

7

7
Very effective

3

4

5

6

Not at all useful

7
Very useful

Collectivism (Jackson et al. 2006)
Instructions: “Think about the work groups to which you currently belong, and have belonged to
in the past. The items below ask about your relationship with, and thoughts about, those
particular groups. Respond to the following questions, as honestly as possible, using the
response scales provided.
I preferred to work in those groups rather than working alone.
1

2

Strongly disagree

3

4

5

Neither agree nor disagree
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6

7
Strongly agree

Working in those groups was better than working alone.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I wanted to work with those groups as opposed to working alone.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I felt comfortable counting on group members to do their part.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I was not bothered by the need to rely on group members.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I felt comfortable trusting group members to handle their tasks.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

The health of those groups was important to me.
1

2

Strongly disagree

3

4

5

Neither agree nor disagree
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6

7
Strongly agree

I cared about the well-being of those groups.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I was concerned about the needs of those groups.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I followed the norms of those groups.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I followed the procedures used by those groups.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I accepted the rules of those groups.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I cared more about the goals of those groups than my own goals.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

I emphasized the goals of those groups more than my individual goals.
1

2

Strongly disagree

3

4

5

Neither agree nor disagree
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6

7
Strongly agree

Group goals were more important to me than my personal goals.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Power Distance (Earley & Erez, 1997)
In most situations, managers should make decisions without consulting their subordinates.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

In work-related matters, managers have a right to expect obedience from their subordinates.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Employees who often question authority sometimes keep their managers from being effective.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Once a top-level executive makes a decision, people working for the company should not
question it.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Employees should not express disagreements with their managers.
1

2

Strongly disagree

3

4

5

Neither agree nor disagree
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6

7
Strongly agree

Managers should be able to make the right decisions without consulting with others.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Managers who let their employees participate in decisions lose power.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

A company’s rules should not be broken–not even when the employee thinks it is in the
company’s best interest.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Uncertainty Avoidance (Dorfman & Howell, 1988)
Instructions: Listed below are a series of statements that represent possible feelings that individuals
might have about the company or organization for which they work. With respect to your feelings
about the particular organization for which you are now working, please indicate the degree of
your disagreement or agreement with each statement by circling a number from 1 to 7.

It is important to have job requirements and instructions spelled out in detail so that employees
always know what they are expected to do.
1

2

Strongly disagree

3

4

5

Neither agree nor disagree
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6

7
Strongly agree

Managers expect workers to closely follow instructions and procedures.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Rules and regularities are important because they inform workers what the organization expects
of them.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Standard operating procedures are helpful to employees on the job.
1

2

3

Strongly disagree

4

5

6

Neither agree nor disagree

7
Strongly agree

Instructions for operations are important for employees on the job.
1

2

Strongly disagree

3

4

5

Neither agree nor disagree
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6

7
Strongly agree

NPD Performance Outcome Measures (Mallick 2005)
Instructions: To what extent were the following objectives met, relative to your expectations?
Please leave the item blank if you do not know how well an objective was met.
Please circle your response.

Product technical performance to specifications
1
Significantly
worse than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected

7
Significantly
better than
expected

Projected unit cost of the product
1
Significantly
worse than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected

7
Significantly
better than
expected

Projected R&D budget
1
Significantly
worse than
expected

7
Significantly
better than
expected

Our time-to-market objective
1
Significantly
worse than
expected
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7
Significantly
better than
expected

Our market share objective
1
Significantly
worse than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected

7
Significantly
better than
expected

Our return-on-investment objective
1
Significantly
worse than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected

7
Significantly
better than
expected

The overall commercial success of the product
1
Significantly
worse than
expected

2

3

4

5

6

Worse than
expected

A little
worse than
expected

On target

A little
better than
expected

Better than
expected
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7
Significantly
better than
expected

Appendix C
Psychologically Safe Communication Climate (Gibson and Gibbs 2006)
Indicate the extent to which their team was characterized by the following items:
Members are able to say what they think
1

2

3

4

5

6

Not at all

7
To a very
great extent

When there’s a problem, members talk about it
1

2

3

4

5

6

Not at all

7
To a very
great extent

People use words that are considerate of others’ feelings
1

2

3

4

5

6

Not at all

7
To a very
great extent

Members are free to be assertive about what they think and feel.
1

2

3

4

Not at all

5

6

7
To a very
great extent
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Communication Frequency (Keller 2001)
External Communication
Indicate the amount of task-related communication outside the project group but within the
research or product development organization.
1

2

3

4

5

6

Very Low

7
Very High

Indicate the amount of task-related communication outside the research or product development
organization but within the company
1

2

3

4

5

6

Very Low

7
Very High

Indicate the amount of task-related communication outside the company
1

2

3

4

5

6

Very Low

7
Very High

Internal Communication
Indicate the amount of task-related communication within the project group
1

2

3

4

Very Low

5

6

7
Very High
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Communication Channel Richness (Oke and Idiagbon-Oke 2010).
Rate the following statements based on a particular recent NPD collaborative activity.

Face-to-face meetings were used for communicating for the majority of the project activities.
1

2

3

4

5

6

Strongly
disagree

7
Strongly
agree

Video conferencing was used for communicating for the majority of the project activities.
1

2

3

4

5

6

Strongly
disagree

7
Strongly
agree

Telephones were used for communicating for the majority of the project activities.
1

2

3

4

5

6

Strongly
disagree

7
Strongly
agree

Electronic mails were used for communicating for the majority of the project activities.
1

2

3

4

Strongly
disagree

5

6

7
Strongly
agree

125

Web-based media tools such as blogs and wikis were used for communicating for the majority of
the project activities.
1

2

3

4

5

6

Strongly
disagree

7
Strongly
agree

Memos and bulletins were used for communicating for the majority of the project activities.
1

2

3

4

Strongly
disagree

5

6

7
Strongly
agree

126

Vita
Felix A. Flores was born in Ciudad Juarez, Chihuahua, Mexico, on May 12 th 1978. He
studied Industrial and Systems Engineering at Monterrey Tech, in Monterrey Mexico. He later
obtained a M.S. in Organization Development at the University of Monterrey, and a dual-degree
M.BA. from Pepperdine University in Malibu, CA and the EGADE School of Business in
Monterrey, Mexico.

Permanent address:

Campo Alegre 7644
Ciudad Juarez, Chihuahua, Mexico. 32468

This thesis/dissertation was typed by Felix A. Flores

127

